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Hawaiian Plant Makes Heavy Work 


Popular Conception Fails to Credit Islands with Possessing a Shop, Equipped 
in Every Respect To Handle Exceptionally Large 
and Precise Castings 


BY F. J. McGRAIL 


HE Hawaiian islands are the north latitude, and between 154 and Admiralty Phe 
most isolated group of inhabit- 160 degrees west longitude. Geograph- 
2100 nautical vy a joint resolution f gress 


2d islands in the world. They ically the islands are 
July , 1898, th Hawalian 


lie just within the northern miles, which is equal to 2419 statute passed 
] } 


tropic, betwecn 18 and 22 degrees miles, southwest of San Francisco islands came under th sovereignty 


There is little doubt that the ' of the United States of America, and 


The author is foundry superintendent of the 
lune 4, 1900, Congress passed an 


Honolulu Iron Works Co., Honolulu, Territory Waiian islands were discovered by the on . 

of Hawaii Spanish navigator, Juan Gaetano, in organic act by which Hawaii became 
the year 1555, although Capt. James a territory of the United States, with 

Cook is credited with their discovery the general ‘form I 

The latter named them the Sandwich those already existing 

islands in honor of the Earl of Sand- what wider legislative 


wich, who was then the Lord of the powers, made necessa 


IN EVERY DETAIL, WITH VACUUM PANS, EVAPORATORS 


NDS 


rWELVE OF THESE HUGE MILLS, COMPLETI 
STRAINERS, PUMPS AND ENGINES, RECENTLY WERE SHIPPED TO THE PHILIPPINE ISI 
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PIG PLAN SHOWING GENERAL ARRANGEMENT OF THE HONOLULU IRON WORKS CO. FOUNDRY 
the greater distance betwee the seat ute Hawaiian territory that has farms, mercial center of the Pacific—the great 
of the ( il government and_ the ranches, factories, railroads, news ‘oss-roads where all the principal 
territory ipers magazines, metropolitan ho steamships and _ sailins rf the 
\ large perce ig Americans g¢ tels, strikes, profiteers, the 18th and vast ocean meet 
their idcas of the Hawaiia slands 19th amendments, and the rest of the It is in the city of Honolulu that th 
from the musical comedy stag Phe pleasures and troybles that go along main plant of the Honolulu Iron Works 
think of them as merely a coral ree, vith what we are pleased to call our Co. is located This is the largest 
a mile or two of moonlit beach, and a_ twentieth century civilization. nd most important idustrial plant 
couple of mountains blowing out fire r] ;, in the territory, and _ th compan 
; ; , Commercial Axis 
smoke, and molten lava \Whet the . also has a complete plant in Hilo, 
orchestra plays an Hawatia nelody The Island of Oahu is third in 200 miles distance on the Island o 
and the chorus pranccs out in grass oint of size, but first importance Hawali, sometimes called the big 
skirts and sings about surf riding at among the islands of the Hawaiian island. The Island of Hawaii is twi 
Waikiki, the picture is accepted as group The island is about 23 miles the area of the rest of the islands 
accurately depicting daily lite in the wide by 54 miles in length, and con combined It contains 4015 square 
Islands tains an area of 598 square miles. miles 
However, all the popular portray als Phe city of Honolulu is situated on Honolulu has been called ‘The melt 
tell nothing of the real-up-to-the-min- its southern coast and is the com ing pot of the world,” and many 
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AND SIX EVAPORATORS RECENTLY 


SHIPPED 





rO THE PHILIPPINE ISLANDS 
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tourists who visit the foundry of the 
Honolulu Iron Works Company are 
in complete accord with the statement. 
We have for labor in the foundry 
department: Americans, the native 
Hawaiians, Portuguese, Spaniards, Por- 


to Ricans, Chinese, South Sea island- 


en 


ers, and natives of the Philippine Is- 


lands. 


—e 


1 
} 


The history of the Honolulu Iron 


Works Co. since its establishment in 


1852 is a history of consistent growth. 
I 


‘ach succeeding year has marked 
some progress made. The original 
small workshop has expanded into an 
immense plant of steel, brick, and con- 
crete construction, covering about 10 
acres, in which are employed more 
than 500 men. Old shop practice and 
old equipment steadily have givevn 
way to modern developments as fast 
as they appeared and were proved 
practical. The company has supplied 
completely equipped mills to every 
part of the world where sugar is pro- 
duced. 

In addition to the manufacture of 
sugar mill work, the Honolulu Iron 
Works Co. does a large amount of 
repair work for plantations and ships. 
Time is the vital factor in ship re- 
pairs, and the up-to-date equipment 
of the plant effects large savings to 
shipowners 

Seven general departments compose 
the operating organization. These are 
the engineering department, plate shop, 
(light and _ heavy), pattern shop, 
foundry, machine shop, forge shop, and 
warehouse This complete plant is 
fully equipped to furnish either plain 
construction that requires steel plate 
and rivets only, or the most compli- 
cated designs made up of a combi- 
nation of steel plates, machined forg- 
ings, gray iron, s«misteel, brass, and 


bronze castings. 
Latest Construction Featured 


The foundry building of the Hono- 
lulu Iron Works Co. is 100 x 420 feet, 
a complete modern plant in_ itself, 
and one that will compare favorably 
with any of the foundries on _ the 
mainland. The foundry department yyG 4 FINISHED CALANDRIA WITH 560 CORED OPENINGS—THIS CASTING IS 
employs approximately 200 men un- BUT %-INCH THICK AND WEIGHS 7360 POUNDS 
der normal conditions. The building 


is of steel and brick construction, all the iron, semisteel, brass, and are strved by ? 


Dy one 2-ton, and one 
with a monitor roof. bronze castings required in the com- 43-ton electrically operated traveling 
The building was designed to meet pany’s finished product. This forms cranes, designed and built in the 
tropical conditions. Window frames an important factor in the organiza- company’s own shops 

are provided, but no glass is set in tion, and contributes much to the The traveling cranes in the main 
them as rains are infrequent on the company’s ability to give prompt and bay also serve the cleaning room, 
beach front where the shop is located. satisfactory service. which is located at one end of the 
Provision is made for extending the The main bay of the foundry is foundry with a partition part way 
foundry building whenever necessary. equipped with two 20-ton cranes of across the shop, and also the storage 
The cupola and crane capacities are 50-foot span, with a 30-foot hoist, yard for large flasks. and other 
ample for castings weighing up to made by the Pawling & Harnisch- heavy equipment \ standard gage 


30 tons. In this foundry are made feger Co., Milwaukee. The side floors track for the transportation of cast 





THE FOUNDRY 





1921 


September 1, 

































































68 - 





























LO 








46-9 D 
@ fo olfo olfo o ° < 
‘o © 0}|o || oMo ° 10 
" lo 7 © 
| e o}}e o}|o o| & 7] o}9 
| U7, 


Ypsoua/e- 











ys 


Ue Klee Wi, 
B - a 2 SSSs5 AQOUAANAAAAAAMRAANRRAN AAANARAANND <_< ee eee 3 





y y 








GE nY 

Y Yj Y 
W AY AY 
A A A 



























































pO 


























LANDRIA WAS 


66-inch cupola made 


2THOD BY WHICH THE MOLD FOR THE 
IS GIVEN DETAIL OF THE BOX TYPE 
INDICATED AT 4 
ity, operated by compressed air, from 
an Ingersoll-Rand compressor One 
elevator serves both cupolas. The 


charging floor is 10 x 40 feet which is 


small when the shop is operat- 


capacity At 


far too 
ing to present the 


charging floor is being extended and 


have an area of 


The 
of greater 


will 


when completed 


about 1000 square fect. new ar- 


rangement will permit 


space for the charges for 


facilitate 


storage 


each cupola, and will hand- 


ling fuel and material, especially when 


a heat of gray iron follows 


brass or bronze in the same’ cupola 


When large 
metal is 


When th 


bronze 
poured, the 
42-inch 


upola bronze 





BRONZE CAI 


~* IS MADE OF 
HAS 
ARBORS AND CORES, 38 





ANDRIA, SHOWING THE 
DEEP, 16 X 16 FEET SQUARE 
CASTINGS ON ACCOUNT 
ESTIMATED WEIGHT 
TONS 


15 INCHES 
STEEI 


ro CARRY 


a heat of 


castings are 
melted in the 


CORES 


has been drained off, an extra charge 

ot coke is put on the bed, and the 

regular heat of gray iron is melted 
Air is supplied to both cupolas by 


a positive pressure blower, made _ by 


the P. H. & F. M. Roots Co., Conners 


ville, Indiana. The blower is located 
in the machine shop building about 
60 feet from the cupolas and the main 
blast pipe is underground This ap 


pears to be a peculiar location for a 


blast but there is a reason 

tor it. 
When 

stalled, it 


shaft in the 


pipe, good 


the blower originally was 


was connected to the main 


machine shop, which at 


that time was driven by a steam en 
gine. When the machine shop was 
electrified, the steam engine was re- 
moved, and the blower was direct 


left in its 


Fourteen 


connected to a motor and 


] 


original location ounces 


he 66-inch 


42-inch 


blast pressure is used on t 


cupola, and 12 ounces on the 


cupola. The cupolas are run alternate- 
ly, about 25 tons being the average 
heat 

Che brass and bronze melting equip 


two oil-fired furnaces 
2500 pounds 


hood ( 


noxious 


ment consists of 
tilting type, of 
each. \ 


lurnaces to 


ot the 


capacity large overs 


} 


both remove the 


when they are in operation 


waAses 
The 


which 


for brass or bronze castings 


than 4000 pounds 


metal 
requires more 
—— 
inch cupola 


still are 


to pour is melted in the 42 


\lthough the pit furnaces 


in position, no crucibles are used at 


the present time 
The storage yard on the cupola sid 
500 feet, and 


tons 


foundry is 50 x 


of the f 
has ampl space tor 3000 


storage 


ot pig iron, 2000 tons of gray iron 
scrap, 500 tons of steel scrap, 150 
carloads of coke, and a miscellaneous 
assortment of wood flasks Nearly 
all of the flasks which can be carried 


without the aid of the cranes are piled 


in this space. 

The storage bins for the molding 
sand and core sand are located in 
the side bays at one end of the foun- 
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these bins has 
a capacity of 300 tons. Of 
course, everything is sent to the islands 


dry building. Each of 


about 


in ships, and large quantities are or- 
dered each time, so that extra large 
storage spaces must be provided. 


Nearly all the molding sand and core 


sand is imported from California. To 


the 
strange to 


uninitiated, it may seem somewhat 


send to California for core 


sand, as there are so many splendid 


The 


sand 


beaches in Hawaii. reason for 
that the 
so much coral, which is really another 


that it 


this is beach contains 


name for limestone, can not 


be used for cores as it will fuse to 


the castings. 


However, it is mot necessary to 


send to California for flux, as it is 
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requires from 3 to 6 months to obtain 


supplies from the States, it readily 
will be seen that it is quite necessary 
to anticipate requirements far in ad- 
vance. 
Equipment is Complete 
The largest sized sand mixer made 
by the Blystone Mfg. Co., Cambridge 


Springs, Pa., is used for mixing the 


green sand facing for the molders, 
and the core sand for the coremakers. 
Gyratory riddles made by the Great 
Western Mfg. Co., Leavenworth, 
Kans., are used in conjunction with 
the mixer \ grinding pan 6 feet 
in diameter is used for mixing loam, 
and the daubing for the cupolas. 

The cleaning room is equipped with 


673 


readily to be fitted for small molding 


machines to advantage 


A core oven 16 x 22 feet, and 12 feet 
in height is built at one end of the 
foundry. Two cars are used for 
transporting the cores to the oven 


At the opposite end of the foundry 


are located three large mold drying 
ovens 16 x 22 x 12 feet high, with 
one car in each oven tor the heavy 
loam molds 

These ovens are of the combina 
tion type Each is equipped with a 
crude-oil burner and a fire box. Chis 
is a distinct advantage for this type 
of oven, as crude oil may be used 
during the regular working hours, 
and coke or coal during the _ night 
when the oil pump and air compressor 
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FIG AS SOON AS POSSIBLE AFTER THE MOLD IS POURED THE COPE IS LIFTED OFF AND THE FOUR GREEN-SAND 
SPACES DUG OUT THEN THE 15 CORES ARE LIFTED AWAY TO PERMIT CONTRACTION FIG 8S—ONE OF THE 
SECTIONAL CORES WHICH IS BOLTED IN THE COPE. CORE ARBORS ARE USUALLY SIMPLE CASTINGS TO MAKE, 
BUT THE ONE SHOWN IN THE FIGURE IS NOT AS THE LONGEST PRONGS ARI » INCHES DEEP 
possible to use the coral rock from two circular tumbling mills 30x 60 inch are not operated Phe eneral arrange 
ts native element This is just as es,and one square tumbling mill, 60x60 ment of the foundry department is 
satisfactory as any limestone that x 84 inches, made by the W. W. Sly shown in Fig, 2 
ymes from the quarry Twenty-five Mfg. Co., Cleveland. Pneumatic chip- Many industrial executives, and 
pounds of coral rock to each ton of ping hammers made by the Ing-rsoll other tourists from all parts of the 
on, after 10 tons are melted makes Rand Co., New York, are used for world, who visit the plant of th 
liquid, smooth-running, brittle slag. dressing the castings. The air ram Honolulu Iron Works Co., and are 
The supplies used in the Honolulu. mers used by the molders also are amazed when they see some of the 
mn Works come from many quarters’ furnished by the latter. company castings which are made in the foundry 
the globe Pig iron is shipped Some of the heavy molding is han- department \ typical casting chosen 
ym labama, and Pang Yang, Chi- dled on one side of the main bay tor illustration is a bronze calandria, 
na, coke from Virginia and Australia; near the center of the shop by a_ or tube sheet, 14 feet 2 inches diameter, 
yre sand from California; and molding  10-ton electrically-operated, jar-ram, 38 inches deep, with a slope on. the 
sand from California and England. molding machine, built by the Henry face of 27 and one half degrees. This 
Other foundry supplies such as chap- Pridmore Co., Chicago. The character casting is shown in Fig. 4 Holes 
lets, riddles, brushes, core oil, tale, of the small work in the foundry is for 4-inch copper tubes numbering 
core compound, and blackings are pur- so diversified and varies so much on 560 were cored in the casting. Both 
hased from the regular foundry sup- account of the many changes in de- the drag and cope half of the mold 
Ivy houses on the mainland. As it sign, that it does not lend itself were made in dry-sand_ cores This 
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drag half could not be swept in 


loam on account of the corrugations 


‘ ‘ : +11 ee ‘An 
which will be noted in the illustration. 


sectional cores were used in 


halt, 


Sixteen 


the lower and but 15 cores on 


the cope side for a purpose which will 
be explained later. The method used 
in making the casting was as follows: 

\ pit 20 feet square was dug in 
the foundry floor to a depth of 6 
feet. Four binders as shown at A 
Fig. 5 and in detail below, were spaced 
equally and sand rammed to the top of 
the binders. On the binders cast iron 
plates about 2 inches thick were placed 
as shown at B, Fig. 5. On top 
of the plates were placed 8 cast iron 
stands, 4 on each side of the drag 





The 


inches 


as shown at C, bottom part of 
the flask, 36 


square inside, was placed on the stands 


deep by 160 feet 


as shown at D 


In the center of the pit, as shown 
at F, was set the cast iron step for 
the spindle, a hole being provided in 
the central plate to admit it. When 
the spindle was in position and 
plumbed, a 4-inch, wrought-iron pipe 
was placed around it to keep the 
sand out of the step bearing. A _ coke 
bed, & inches deep, was put on top 
of the plates and rammed solidly, 
covered with bags, eight 4-inch vent 
pipes, two on each side and two on 
each end, were connected with the 
coke, and the molding operations were 


exact depth of the 


and the 16 


bed, the 


swept up, sec- 
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tions of cores as shown assembled in 


Fig. 7 were set on the bed To in- 


sure getting the cores in their proper 


position, a sweep the exact diameter 
at the top and bottom of the cores 
was attached to the spindle. When 
the bottom of the cores were placed 
properly, strips %-inch thick and the 
width of the st ps on the cores, were 
set in place, and the cope cores were 


placed in position, 


Fifteen cores only were used on the 
cope side of the casting. The spac 
which would be occupied by one 


section of core permitted four openings 


as shown in Fig. 7. These openings 
were rammed with green sand to per- 


casting to contract more quick- 


aA 


mit th 


ly and with less danger of rupture, as 


bronze tracts rapidly than 


This 


the casting to 


more 
method also 


slacken 


2ray i1roi permits 


quicker, as 


when the ¢ pe is lifted off, the gre¢ 
sand may be dug out easily and _ the 
cores removed trom the casting 


When 


tion on tl 


was placed in posi 


drag, the top cores were 


wedged to the under side of the bars, 
and bolted to the core arbors as shown 
in Fig. & \s the cope was shed 


overhead stands, the runners, one 


m each side of the flask, were built 
before the « was lifted off Chis 
method insured a cleaner job, and _ per- 
mitted the runners to be air dried 
while the mold was being finished 
When the joints of the cores in the 
cope and drag were mad up and 
blacked, both parts of the mold were 
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skin dried. The casting is 14 feet, 2 
inches diameter, and only %-inch in 
thickness, which makes it a difficult 
undertaking. It was positively neces- 


that the metal be melted as hot 


as possible, and the mold filled rapidly, 


sary 


The casting weighs 7360 pounds, and 
10,000 


to pour it as 


pounds of metal was charged 


had to be 
melted in 


the runners 


made large. The metal was 

the 42-inch cupola with the furnace 
made up in the usual manner as for 
iron. Seven ounces blast pressure was 
used in melting the heat which came 
down fast and hot, but 40 minutes 


being required from the time the blast 
was put on until the mold was poured. 
The 


of the 


the 
l-inch in 


casting gated on 


flange with 40 


Was top 


gates, 


diameter, as shown in Fig. 7. Six 


risers also were used, two of which 


flowed off to lessen the strain 


The 


and 


were 


on the mold cope was lifted 


by two cranes placed in position 


on the drag. Four binders were set 


FIG. 9—STANDARD QUADRUPLE 
EFFECT EVAPORATOR—THE STEAM 
BELT IN THE PICTURE IS 12 FEET 
8 INCHES DIAMETER, BY 6 FEET IN 
HEIGHT—THE VAPOR BELTS IN 
THE MIDDLE SECTION ARE 11 
FEET 8 INCHES IN DIAMETER BY 
7 FEET IN HEIGHT—THESE CAST- 
INGS ARE MADE WITH A LOAM 
CORE IN ONE PIECE—THE OUT- 
SIDE OF THE MOLD IS MADE OF 
GREEN SAND AND SKIN DRIED 


. 
on the cope and secured to the bot- 
tom binders by hook bolts, 2 inches in 


diameter. 
If a 
strains 


this 
560 


casting of 


the 


bronze type 


much around cored 


holes, it means’ considerabk 


To 


about OU 


extra 


chipping. avoid any additional 


strain, tons of weights were 


placed on the binders. The finished 
casting is shown in Fig. 4. Four of 
these calandrias were made as de- 
scribed above. The _ slowest pouring 
time for any of the four was 23 sec- 
onds. The fastest pouring time was 
20 seconds. 

As sugar mill equipment, like other 


classes of machinery, continually is 


being made larger, the flask was made 
making the 


big enough to admit of 


same type of castings for larger sizes 


if necessity should arise. Four bot- 
toms, four domes, 14 feet diameter 
are to be made in the same flask. 
These are made of cast iron and are 
used for the vacuum pans in which 
the calandrias are fitted. 

Each job enters the plant under 
schedule. Its progress is recorded 
daily on a control sheet in the main 

(Continued on Page 701) 

















How Slags Affect Cupola Operations 


Increase of Lime in Charge Causes Slag to Absorb Sulphur but Should Not 


Injure Lining—Properties as Governed by Various Compo- 


sitions Are Discussed -Viscosity a Factor 


ITTLE literature is available 
on cupola slags. Work has 
been done on various binary 


(two phase) slags, some tern- 
blast 


furnace slags. Cupola slags are silicate 


ary (three phase) slags and on 


s] he principal oxides being lime, 


ags, t 


magnesia, iron oxide, silica and alumina. 


They 


sulphur 


amounts of 
and 


also centain various 


(both as_ sulphide sul- 


phate), manganese oxide, and metallic 


iron, with stnail amounts of phosphorus, 


according to 


the 


titanium, fluorine,  etc., 


the raw materials used. In past, 


cupola slagging was generally used 


merely to mechanically cleanse the fur- 


nace. Investigations made by the writer 
indicate some of the influences exerted 
by slag on the various elements in the 
iron, ways to get a fluid slag which 


will not cut the cupola lining, and 


some means of obtaining greater sul- 
phur absorption It has been shown 
that with a slag of proper composition 
it is possible to absorb more than 50 
per cent of the sulphur ordinarily taken 
up from the ccke and that it should 


be possible by use of synthetic slags to 


reduce the sulphur enough to use high- 
the m:xture. 


er-sulphur irons; in 


The 


practice seems to be toward higher class 


trend cf present day foundry 


castings and lower quality in raw ma- 
terials. In America before the war the 
attention of manufacturers was focused 


principally on obtaining greater produc 


tion. The tendency today is economical 


production coupled with better quality. 


As a 


attempting to produce castings more eco 


result progressive foundrymen are 
sealle <« ’ . ’ - } 

nomically and «f more un:form and bet 

One of the 


into this 


ter quality than heretofore. 


most important tactors entering 
problem is the proper 


in the cupola both in respect to economy 


melting of metal 


and to quality of iron. As a result sci 
entific methods of operation and study 
of the factors involved are of grow- 
ing importance. 

Many years ego great trouble was ex- 
perienced in melting large heats in the 
cupola due to the accumulation of dirt 


and slag in the melting zone bridgin2z 


he cupola and freezing over the tuyeres 


soon conceived the idea of 


t 
Foundrymen 


: iemectane . } lux 1 
using limestone as a cupola flux, prob- 
* 
The author is chemical engineer, the Niles 
lool Works (¢ Hamilton, (¢ 


BY J. W. BOLTON 


ably somewhat in imitation of blast 
furnace practice. 

Few systematic experiments have been 
made to the 
especially their effect on the elements in 
itself. As a this 


termed 


determine action of slags, 


the metal result of 


what might be superstitions are 


current concerning the functions of slags 


and it is probably true that few found- 





IMESTONI used as a 


has been 


cupola flux im many foundries 
for a long time. This is becaus: 
in large heats, the slag becomes too 


viscous if « base is not added 


neutraliz> the acidity of the sand 
which is carricd into the cupola on 
the pig iron, and worn from the 
firebrick lining. The foundrymun 
understands that the limestone will 


thin the slag, but so long as_ the 
slag will run from the  slagging 
hole little is thought of its effect 
on the melied tron. Therefore the 
enlightenment on this subject given 
by Mr. Bolton in this extensive 
article should be of great terest 
to every one operating a cupola. 


Fundamental principles are explained 
possibilities of 
melting with an improvement in the 
product data 
quired extensive experiments 
plant of the Niles 
Hamilton, O. 


and more eff ic iont 


are shown, heing ac- 
from 


the 
orks Co.., 


made at 


Tool W 











rymen realize the real potentialities of 


slagging and the limitations § in 


y 
good 


the use of slag 


This paper is an attempt to point out 


the general nature of cupola slags, 


as well as the work done on other sim 


ilar slags h the resu!ts 


and to set fort 
of investigations of cupola slags at the 
Niles Tool Works, Hamilton, O. Con- 


siderable research work has been 


on slags in gereral but it is the pur- 
pose of this article to point out only 
those results which seem of practical 


work, 


solutions 


value in foundry 


Slags art formed bv various 


oxides in a molten state. They con- 
tain the constituent oxides and various 
interoxide compounds which may have 
been formed, also some nonoxides such 


as sulphides, etc., and hold in suspen- 
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metallic 


sion various bodies such as 

globules and unfused particles of re- 
fractory materials. It has been shown 
that slags resemble metallic alloys, fol- 
lowing the laws of solutions in a some 


what similar manner Che equilibrium 
diagrams and changes in structure due to 
various rates ct cooling in a_e general 
way resemble che equilibriun 1 curves and 
structure changes found in metals 
Therefore slag systems are found to 
have eutectic points and interoxide com 
pounds; to form solid solutions; to 
change crystal structure due to various 
rates in cooling, etc. in a manner anala- 
gous to metallic alloys 

Slags may be classified as silicate slags 
and nonsilicate slags Silicate slags are 
composed of silica (SiO:) fused with 
various metallic oxides such as lime. 
Nonsilicate slags are composed of the 
various basic metallic oxides and acidic 
oxides other than silica but the latter 
type are not tound in cupola _ practice 
Cupola slag is primarily a silicate or 
silica-alumina slag. The principal bases 
being lime (CaQ), magnesia (MgO), 
end ferrous oxide (FeO). It is formed 
by fusing the various constituents of 
the coke ash, the dirt in the iron and 
the limestone together with any of the 


firebrick lining which is eaten away by 
Table | 


composition rf 


the descending charge shows 


the approximat: these 


various slag forming materials 


Turning attention for a few moments 
to some of the less complex slag sys 
tems it will be seen that, for example, 
the freezing point curve of the lime 
silica series, shewn in Figs. 1, resembles 
in a general wav freezing point curves 
of metallic alloy systems. It has maxi- 
mum and minimum and various jogs 
including several structural and com- 
position changes It should be noted 
that the lime-siiicate izs of the lowest 
melting point lie between 37 and 48 
per cent CaQ, and 63 and 52 per 
cent Si) It is of considerabl pra 
tical interest to know what the lowest 
freezing point of any slag system is 
since at the composition rresponding 
to this point, the slag remains fluid the 
longest. For example, if we have a 


sticky cupola slag whose composition we 


know and we know the composition of 
fluid cupola slags we can change the 
composition of the sticky slag so that 


it will become fiuid by the addition or 
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Table I 
. | > ‘ , Tc’ % “ “ ma] T ‘ ‘ T “ Yc’ 
COMPOSITIONS OF MATERIALS FORMING CUPOLA SLAGS 
} SiOz AlOs Fe,Os3 TiO, CaO MeO Alkalies Sulphur Fusion 
| Name Per cent Per cent Per cent Per cent Per cent Per cent Per cent Per cent point, 
Coke ash 45-65 20-30 5-20 Deg. F. 
Firebrick 50-75 20-40 0.7-3 }-2 2-10 1-2 1-2 0.570 over 2000 
| Dirt on iron high ewae high 1-2 0.5 0.5 1-2 low 3000 
limestone (Should be under 5%) ‘ , ; ee . high 
Fluorspur Calcium fluoride, CaF. . to 99 to 2( oe 0.02 (up) Decomposes 
| 1400 
| 
removal .of some of the fluxing ma-_ produced by substituting 5, 10, 15, 20 blast furnace slags are formed in 
terial and so help in satisfactory cupola per cent of the calcium oxide by ferrous strongly reducing atmospheres. Such 
operation oxide (iron oxice). More complete dis- discrepancies in slag fusion points wer 
Equilibrium diagrams of complex sys cussion and reterences to original arti brought into prominence in determining 
tems such as cupola slags belong to cles are given in general metallurgy and the fusion point: of coal ash and it was 


are not available as a great amount of technical papers 157, 187 and 189 of found absolutely necessary to have at- 
work is required for such diagrams in’ the United States bureau of mines, by mospheric conditions the same to obtain 
quarternary systems However, it is Hofman. Hofn.an presents a good gen- concordant results \gain it has been 
possible to study these systems in a_ eral discussion of slags, with a number found that the more strongly reducing 


roughly quantitative manner by com- of equilibrium diagrams and references atmospheres will produce lower sulphur 


parison with more simple systems. The to work, prior to 1913. in pig iron while it is not possible to 
most generally held theory is that the The U. S. bureau of mines publica- lower sulphur in gray iron melting in the 
mineralogical constituents (the various tions are on blast furnace slags, es- cupola in this nianner. ‘These are only 


interoxide compounds such as calcium pccially in relation to viscosity measure a few out of numerous variable factors 


meta silicate CaSiO,, etc.) are the major ments. When reading any of these which will kee> one from applying all 


publications the reader must -bear in’ general slag data to cupola slags. 


factors governing fusion, temperatures, 


t 
viscosity, ete. rather than the simple mind that cupola slags are produced un To sum it vp, the following two classes 


proportions of the various acidic and der different conditions than blast fur ot factors are those which generally de 
basic constituents. \ simple and prac nace and other slags. For example if termine the properties of any slags: 

tical methol of studying cupola slae one were to take two slags of almost (1) Temperature, volume or concen 
system is to consider it as a calcium identical composition, the first produced tration, time, and possibly — pressure 


oxide-silica. system then study the ef- in a cupola and the second in a blast These are factors which are important 


fect of the other basic constituents furnace, in all probability the cupola slag when deaiing with any solutions and 





























(iron. magnesia, etc.) when replacling would have the higher melting point, the knowledge of their particular ap 
the calcium oxide For example, we possibly by several hundred degrees. The plication to slags (oxide solutions) i 
might take a slag 50 per cent silica, reason for this is that cupola slags are of great value 
10 per cent alumina and 40 per cent produced unde: slightly oxidizing, or (2) Composit.on, atmospheric melting 
calcium oxide and determine the effects at best neutral, conditions while the conditions, design of furnace, etc. Thes« 
f 
{ 
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FIG. 1—FREEZING POINT CURVE OF THE BINARY LIME-SILICA SERIES OF SLAGS. FIG. 2—-FREEZING POINT CURVI 
OF THE SILICA-ALUMINA SERIES OF SLAGS. 
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Calcium: Magnesium Bisilicate series 


FIG. 3—FREEZING POINT CURVE OF THE CALCIUM 
TEMPERATURE 


are the more particular factors which 
are found to leave different influences 
in different classes of solution. 

The following will be found to hold 
trne with cupola slags as well as gene 
eral slags: 

The higher the temperature the great- 
er the fluidity and sulphur absorption 
power of the slag. 

The more nearly neutral or reducing 
the melting conditions the greater the 
fluidity and sulphur absorption. 

Fusibility dcpends upon silicate de- 
gree and character or bases—MgO, FeO, 
MnO, and Al, raise the fusibility (or 
temperature «of formation) when sub- 
stituted for CaO and MgO, FeO, MnO, 
and CaF: lower the viscosity (increase 
the fluidity) while AlO, and TiO, in- 
crease the viscosity. 

The sulphur absorption tends to in- 
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bas‘city and period of con- 


up phosphorus (P:O,). 


A slag over 20 per cent SiO: will not 


of Experimental Work 


at the Niles Tool 


cupola lining as little as possible; 


on the condition of the metal; 


main conditions involved in 

ting representative data were 
Uniform operation of furnaces; 
Representaiive sampling; 


object of some experimental 


Works 
thin slag which would cut 


Determine the effects of the various 
slags upon the elements in the metal and 


Get any other data which might prove 
of practical value in actual cupola opera- 


get- 


the 


BISILICATE SERIES OF SLAGS. FIG. 4—CONCENTRATION 
DIAGRAM FOR THE LIME-SILICA SYSTEM 


Accurate anatyses and measurements 

A series of preliminary experiments 
was run in a small oil-fired furnace 
about 2% feet inside diameter and 2 
feet high with four burners placed semi- 
iangentially through the casing about 
8 inches above the highest part of the 
bottom so that the flame swept over 
the charge with a whirling motion. The 
top was arranged to deflect the heat 
downward and the flame was adjusted 
so that the zone of combustion was not 
too much above the metal charge. Care 
was used to keep a neutral to slightly 
reducing flame and to hold all conditions 
as nearly as possible the same for each 
heat. The who'e charge of 50 pounds 
was melted and puddled a little before 
pouring. The actual melting time varied 
but little and al! charges were held in 
the furnace for the same length of time 





Blank experiment, 

no slag 

Blank experiment, 

no slag 
I > 


0 0 61 4 30 





DATA FROM SLAGS 


Slag Analysis 


Lime Spie- Fluor 
stone gel spar - 
Ibs Ibs. Ibs SiO, S Mn CaO MgO FeO 


oo ee ON 
w t 
te UI ee 


i= 
NU 


On Ss 


> 
1 0 0 50.0 .14 2.61 11 
! 0 0 46.3 17 3.24 14. 
2, 0 0 43.1 35 2.62 21 
2 0 0 42.8 70 3.65 5 
1 0 53.6 .26 3.88 &. 
1 0 §2.7 .33 3.52 9 
3 0 44.9 52 3.84 12. 
| 0 43.6 45 6.10 5 
2 0 43.1 59 3.31 22.5 
2 0 41.1 8 8.40 14.7 
| 40.8 46 4.02 22.2 
2 42.1 58 2.68 18.6 
} 38.0 55 3.47 7 


These experiments are the most representative 
of manipulation as near constant as possible 
with no slagging. Care was taken to get 


Table Il 


MADE IN OIL FIRED FURNACE 


Iron Analysis 


Silicon % Sulphur % 


1.47 

1.32 
6.7 1.69 1.60 335 
10.1 1.72 1.60 .271 
8.0 1.73 1.60 .199 
13.3 1.65 1.60 132 
26.6 1.67 1.60 .140 
7.0 1.48 1.40 .127 
10.0 1.19 1.40 171 
15.7 1.47 1.40 169 
7.7 1.34 1.40 143 
7.0 1.46 1.40 128 
11.3 1.42 1.40 .156 
12.9 1.40 1.40 .150 
7.1 1.41 1.40 120 
16.3 1.54 1.40 120 


ones run in the furnace 


AleO,; Run Blank Run Blank 


198 


195 
198 
198 


.198 
.198 
.198 
.195 


195 


.195 
.195 
.198 


195 
195 
195 


195 


Considerable care was take 
blank represent what would have happened 
or blank 


experiment. The columns marked 
comparisons of the columns marked run 


Manganese % Phos. % Total Comparative 
Blank Run Blank Carbon viscosity 

- - 
27 = 7 
21 78 7 
.36 61 .63 3.32 High 
36 63 63 3.04 Mediu 
36 63 63 3.33 High 
36 63 63 3.20 Medium 
36 .63 .63 3.03 Low 
50 .76 47 3.00 Medium 
50 75 77 3.04 Medium 
50 78 77 2.88 Mediun 
50 78 77 3.39 Mediun 
50 78 77 3.35 Ow 
50 77 77 3.27 Low 
50 77 77 3.00 Low 
50 68 77 3.08 Low 
50 7 a7 3.06 Low 


to have all factors 
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ther series of experiments wer‘ ulphur absorbea was much greater than wool is of the same composition as 
] > ' ‘ 

a calumet cupola. Series under n ordinary gray-iron work. the balance of the slag It seems pos- 
the same operating conditions are shown he main pouits shown by this series sible that the sulphur compounds in 
in the separate tables. In addition to the = art slag rise like they do in iron, as it is 

= alt mn | hay ' , -_ , | 1 = 
tabulated results some general data hav Slagging reduces the sulphur except robably true that the wool is from 
hee shyt d 9 high bla ‘ mal ‘ ; ' the top part ; th ] y ved Q] 1 
i I ! ar ere « Slag S yt WwW absorption ! } pa O Ciie Stak ids 
charges, no. slaggin etc. im various powe in which case the burning out 1 this series were quite brittle when 
it P aes — ta eae = oe cat. 
cupola ot sulphur in this type of oil-air fur- Partly cooled ne cracking away wit 
Represt tive ampling proved difh nace is retarded by slag sharp snapping like unannealed glass 
r } ’ ts | | ] ] } » ] 
cu } i I 1st Vas ik The slag ylanket protects the metal Table \ represents in actual it 
Sampies a La itervals lroughou ind ! lers oxidation of silicon tempt to effect a small ywering 1 
the heats 1 vas impractical to break The action on manganese is not sulphur by getting a somewhat greater 
up and quart the entire slag uns definite »langanese in the slag bears slag volume and using a more basi 
As accurate analyses are vital t no relation to the sulphur absorption slag As all other factors were re 
rect interpret n f results a_ brief Phosphorus is not affected by the markably uniform the result may be 
outline of the method used is in_ place per cent of silica in the slag regarded as quantitative—a 10 per cent 
All the elements should be determined Fluor spar cuts the lining badly and reduction of sulphur by a more basi 
directly. therwis¢ thn cumulative error! has little iction (11 inv) on the sul- slag and a greater amount ot it 
falls on the calculated mstituent. Cup phur absorptio1 It is of interest to figure the total 
ala slags a eenerally acid insolubl lowering silicon in the slag increases sulphur removed by a slag and this 
so that it i ecessarv to fuse the sam sulphur ibsorption. can be done 1 a tairly accurate ma 
ple Sulphur is determined as BaSO,, Table III shows the day to day ner as follows: 
sili aas os1U ron xide as Fe.O— r bv Variation 11 practice Limestone was Take i slag 30 per cent lime (CaQ) 
>mMay 7 me FR( hi rll IGIN A | CU 4 TT A Ii ACTICE 
R M9 ti Oo in CU) Vii OR PERINAT sud OLA uf R: 4 Ut 
Sennes [rot 
\ “i es Av. Coke Comparative 
( ! Blas per pet Daily Slag Analysis Daily Iron Ar ysis inalysis Viscosity) ( 
neon clare g hg SiO S M CaO MgO FeO ALO S S M P S (sl 
( } 16 l ] 16.2 6 S s l 112 61 7 s lt Higl B 
‘ ‘ - m e 1 o 16 4 2 s 64 ; 8 1 ) Low B 
( , ' ‘ ’ 1 8 11 8 1.96 1 6 3 180 «©«10) = Mediu Bl 
; ' . 8 12 2.06 8 : 10.0 Lov Black 
, j 6 10.1 2 1.96 x 5 ) li Me B 
( 6 ( ] ) t we l 
6 , ‘ 16 6 ‘ le 111 8 801 Lov Bla 
6 + sé ] ] l l ‘ S ] Low I ch | 
: + 9 4 1.98 ; 8 ] lediu Black | 
{ Q ' 2 8 ] Hig BI | 
= the compositiot { the slag t fierences it ul ints t dirt to flux ff, volume { slag, te er 
permangana titration alumina as added to each change after the third and magnesia (MgQ) and 0.5 per cent 
ALO manganes (oxide) by sodiun Note that about half these slags are sulphur produced by 150 pounds lime 
irsenite titrat calcium as oxalate al StICK None wooled freely The cu stone charged to 4000 pounds iron 
1 aon sean = . ’ 2 ) hey ha P 2. 
magnesium a »yyrophosphat as sometimes bridged out 18 to 20 Then the total weight of slag sulphur 
: hes er the tuyeres in the larger S 
Phe maxim Variations 1 St ; 
' ’ lifter ‘ its It has ee! noted that wit 150 x 0.5 (50 per cent CaO plus MgO 
tf dup it ( rminatio1 differen ae . : ; ‘ 
| lf ¢ 4 £4 sina its and » Slagging the su in limestone) 
unalvsc it difteret m were as to , 
) r ma se from 0.07 to 0.10 or 0.12 
low , ‘ re 
: pe ent spe i with a high bed 0.3 
Per Cent . 
+} + + } s $1 ] ‘ 5 j 
| tiie sts shown Table I\ UV pounds ot slag er 4000 pounds 
S}] O.11 (volatilizec 
‘ : ; im t estor ised was I 
Sulphur OO3 , , 2 ‘ 
‘ crea 1 fr 100 to 140 pounds Che \s the s ig mtains O0.5 per cent cu! 
moanec 0.04 ‘i 1 , 1.1 , - 
Mangan resu Ss \ greater Ssuiphur ibsorp phur this will amount to (WS x IS) or 
\lumina 0.14 ; 9 ’ ] fy r lowing nor 0.031 1 } 
bs t10 ss SS ee nowin ( re ) per cent sulphur remove 1 iron 
l, d () y —— , 1 7 , s 1 
x ice / luid) ig wer silica slag, ohe I This figure is obtained bh | 
: , ne slag and more slag ool viding 1.25 by 4000 
The t stituents raged 
: | St lag ver highly satisfacto In taking tl hgure 1 lust | 
99 per } out 30 sam . | ” 2s 2 : 5 ths ngure it must be ri 
tron erat y ‘ "¢ hy + sm hered | 1 . ‘ 
dividual variaticn r due to di g viewpo The membered that when adding no 
1 1 1 — : +} P , 
° Olas ( al nd the slag stone tl mpurities thet for 
tere Xi i! meta shots +B —— : . . tne He npurit themselves ) 
, show: ( y to eeze on the a slag which removes a little sulphur 
let rm ed Ma i ( m1 . : 7 ; 
ws spou The metal seemed more uni In actual practice the reduction be 
The slag whose composition is given , , 
: nN rt »s due to less block- tween lagging nd 1 ] 17 
| | | , ’ ’ ' ween Slagging and no slagging w r 
in i made in a red , ‘ , : 
| 9 ( eres The slag showed 0.02 per cent up of sulphur in the iro 
furnace Tinis series shows much great , caitlin ‘ Sie : ’ oa a oe 
: . Oo en cy ) oam o clog the certainly a worth whil reduction ie) 
, SAatiam ¢ : act , , “11 
: xida ; , Is cu nary = oa tuvyeres must not torget to take into ac yu 
practice, it xide an nangane lt terest ¢ te rher | | 
5 S ) ) Ti ohe inv sulphur n th mestone whe 
sa ff } 
peime espe ] ne ) SI ; } tent ¢ ¢} } } 
' Ch total 1 su co ) e slag wool. With figuring such a balance 
siaeee 30:08 seieeaie the ne aa ; 
i I I ot x ) S ) rite tnis The av tilable lata on abnormal slag 
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lime (CaO) and iron oxide (FeQ) 
These are the two principal compounds 


in slag which are decomposed by sul- 


phur forming CaS and FeS and going 





into the slag solution These sulphur 
absorption curves are practically a 
& straight line. Fig. 6, indicating the et 
7 fect of various amounts of silica, has 
Qa points which vary considerably from 
Ao the curve average, but considering the 
variations in basic composition, ab 
a sorption time, volume, temperature, 
& oxo viscosity and states of oxidation the 
© results are probably as unitorm as 
~ might be expected Fig. 7 illustrates 
& the effect of CaO, MgO and FeO on 
the sulphur absorption curve Tests 


ilso were made to determine the effect 
of variations in the total amount of 
FeO, MnO, CaO and MgO, but no 
relation was indicated. 

20 40 In considering the effect of slags 


30 
Per Cent Ca0+tfeO 


FIG. 5—SULPHUR ABSORPTION CURVE AS INFLUENCED BY INCREASES OF THE ae 
AMOUNT OF LIME PLUS IRON OXIDE IN THE SLAG ing conditions about 0.20 per cent sili- 
con (on an iron 2.0 per cent silicon) 





mn the elements in iron, silicon is 


taken up first. Unde? ordinary operat 


do not cover a sufficient number of of thecauses which produce foaming slag. -'s oxidized to silica (SiO,) which with 


cases to.furnish a basis for general dis- Three sulphur adsorption curves are silica from the coke ash, dirt, lining, P 
cussion. However, it is generally con- given in this article. Fig. 5 indicates etc. fuses with the basic oxides to 
ceded that highly oxidized metal is one’ the effect of increased proportions of form various silicates The formation 


80 
FeO 6 to 2I 


MnO 12to 47 
CaQ 3 to 25 
MgO 3 to 20 


¢ Oiled-Fired Fur. 
x Cupola 
® Slag Wool 


pola 
il-Fired Fur. 


AO 


A5 a Ao 60 
Per Cent Silica 


CaQ +t MgO+ FeO 


FIG. 6—SULPHUR ABSORPTION CURVE WITH THE PERCENTAGE OF SILICA VARIED FIG. 7—SULPHUR#ABSORPTION CURVE 
SUM OF THE LIME, MAGNESIA AND IRON VARIED 
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cause the sulphur particles caused a 














T bl IV greater nucleii number, or more cen 
nee ters of crystallization for the formation 
Results From Changed Practice of graphite particles, resulting in moré 
oi: Ma CaO MeO FeO Al,Os and smaller graphite flakes. As a sim 
"816 62 1.44 21.2 10.6 79 6.3 ple laboratory illustration of the effect 
47.9 $4 1.84 10.8 11.3 11.3 15.3 of more nucleii take the effect of dust 
42.2 16 2.24 1.1 17.7 6.8 7.3 . 
_¢ - OR 33.9 20.4 8.7 5.5 or stirring on crystallization of salts 
0442 = -o oy 1S0 7 - 4 from solution. Both give more nu 
"41.0 72 2.54 24.7 <-> 7.3 21.2 cleii of crystal growth and cause forma- 
About 140 pounds slag t 4000 pounds metal All slags free wooling and of low ‘ . 
scosity tion ot smaller crystals Another 
ae theory which does not necessarily con- 
P flict with the foregoing is that the 
.. CP ae sulphur forms envelopes which hinder 
i a simple silicate, such as calcium phorus is the last of the reducing com graphite growth 
meta silicate takes place according to pounds to be oxidized > the sulphur is increased from “ ss 
the reaction Limestone slags seem to have little to 0.15 per cent, or over trouble often 
CaO + SiO CaSiO if any effect on the carbon in the iron °*8'"S Blow holes and porous spots 
[Lime Silica and carbon s not absorbed by the slag ippear and there is no more diminu 
Slag cannot remove the silicon (Si) except in the.metallic inclusions. Qual- wee oO graphite size. Now iron sul- 
from the metal, only the silica (S1Q,) itative tests showed no _ soluble Cal phide, while somewhat volatile at high 
formed by oxidation of silicon. Obser bides, free carbon (graphite), or car SOeNpOT ACM eS — oo soluble = oo 
vation extending over some time shows bonates in the slags tested \Iso os oxide is soluble in the metal 
that proper slagging tends to lower The sulphur in slags is obtaine Some authorities say eset is the 
silicon loss because of mechanical pro from the sulphur in the coke, the ‘“"FS® - gray ras while others con 
tection of the molten metal trom ox! residual sulphur in the pig iron, the tend that it is beneficial \Iso, some 
lation _ sulphur in the scrap, some from the laim that sulphur exists in the iron 
, 1 11 . 1 
Comparing the cupola with the blast lining and dirt, and a small amount, several iorms, the so-calle¢ residual! 
furnaces, in the cupola silicon ts neve is CaSQ,, from the limestone It is sulphur causing no harm. Study of the 
gained because of the oxidizing atmos important to note that the sulphur i metal, y behavior and microscopi 
phere while in the last lurnace silicon slags occurs a at least two trorms se pata ind ol slags ndicates that 
is reduced from the silica of the ore sulphides, such as calcium sulphide *" phur does exist in two or mor 
by the strongly reducing atmosphere CaS), iron sulphide (FeS), etc., and lorms, as sulphide, and as sulphur oxid 
and the high temperatures as sulphates. The per cent ot sulphates i = related compound ; 
The absorption of manganese as its is much greater than that from original High sulphur combined with oxyger 


produces sulphur oxide which is no 
oxide or sulphide seems independent of sources and is evidently produced in the ' , oxide which 
' nearly so soluble in the metal as _ its 


the silicate degree (ratio of oxygen cupola from _— sulphides Quantitative 
in SiO, to oxygen in bases) and largely tests showed as much as 25 per cent i psa me me = preneite cane 
Siaiities tm i Gite Oh ebldidien Gildlate wo 78 per cont nibdlh of many blowholes Che chemical law 
age MORTEM of mass action causes the high and, in 
to claim that, as in case of silicon, slag Sulphur-in-lron Theories excess of a certain per cent, more 
' 
a a ia ae Fie cibiadinl series. of empectuente weakly held, sulphur to attack the 
tion \s manganese sulphide floats in and observations made by the writer : oe oxide when high, forming sulphur 
the iron it is probable that a longer seem to justify the following theories re necoramg te the researches 
period of contact would cause more as to sulphur forms in gray iron . = en - me _—. “ meres bes 
manganese in the slag There is al ommot vith other investigations —* Vol. 14 No, 7) graphitic pat 
ways more manganese lost than is was noted that increases of sulphur, re ae surrountes by rare adi 
necessary to theoretically combine with sav from 0.06 to 0.10 per cent did not wees and the graphite itself —_ 
the sulphur which is lost produce any bad effects when th es siderable amounts of occluded 
Qualitative tests showed only traces metal was uniform, and caused an in ere Thus it is probable that th 
of phosphorus in the slags, not exceed- crease in combined carbon, perhaps du Papago: as 1 forms, absorbs some ol 
ing that in the. original limestone to stabilization of the pearlite It was ‘™S sulphur oxide, accounting fot 
For practical purposes it is safe to as noted that such an increase in sulphur we agar A pte grow nea 
sume that no phosphorus is absorbed also tended to produce smaller sized beittvent — of high-suipher, high-oxygen 
by the s] ig. unless indeed the iron graph te in astings having large Sco er rhe CpeRS ae sulphur ait shrink 
should be very badly oxidized Phos tions Chis vccurred probably lye ige and increase in hardness of the 
O1 have not he en considered here 
Sea _ a, SL: F —— Pe a It is shown that slag, besides ab 
sorbing the sulphide sulphur, absorbs 
Table V the oxidized forms of sulphur and pre 
— — aii P . vents some of the original oxidatio 
Kffect of Small Increase of Limestone in Cupola a ‘aan Milan tele & Giien tu Tete 
lai eo a but does not entirely eliminate sul 
Te SiO. Ss CaO MeO ALO Mn Fe.O S Mn I phur and oxygen troubles in iron 
oa 13.8 +1] 1.4 1.4 5.4 113 + 09 The main factors which govern sul 
17 19 56 ; yhur absorption are 
17 19 7 
00 6 ( 61 7 Amount present in metal and coke 
: lem perature 
17 41.3 , ‘ ; ; 12] 093 j "29 l Amount and composition of slag; 
$1.5 47 21 13.8 ) 1.8 15.6 1 54 .69 Time 





— : The er ‘r the amount of Inhur ir 
1 greater the amount of sulphur in 
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the metal and coke the greater amount 
the 
somewhat 


slag. 
an- 


which will be removed by 


The 


alagous 


problem here is 
to the 


such as alcohs | 


distribution of some 


substance between two 


solvents such as ether and water. 


In the same way greater slag volume 


will remove more sulphur. This is im- 


portant, for by use of synthetic slags 


the volume and sulphur absorption can 


be materially increased. For example, 
the slag burden is determined by the 
impurities present Why not then 


charge sand, enough extra limestone to 
coke to 


compose the stone and fuse the oxides? 


flux it, and enough extra de- 


The practical considerations which in 


terfere with too extended or too large 


an application of this principle are; 
first, that as the sulphur in the metal 
decreases more flux will be needed 
because the iron holds the lower 


amounts more tenaciously and; second, 
big 
with cupola operation 

The 


crease 


too slag volume would interfere 


de- 


sulphide 


effec t of 
the 


temperature is to 
solubility of the 
in the iron and to increase its solubility 


Also, iron 


volatile at high 


in the slag sulphide is 


somewhat temperatures. 


The writer has wondered whether it is 
not the increased solubility of sulphide 
in the slag which is one of the major 


factors in producing low-sulphur metal 


in the electric furnace 


Slag composition is of importance in 


getting good sulphur absorption The 
curves, Figs. 5, 6 and 7, show the re- 
lations of sulphur absorption to com- 


position. A 35 to 40 per cent silica slag 


will absorb twice the sulphur a 50 to 
55 per cent silica slag will Sulphur 
absorption curves and our experience 


show that absorption increases with 


decreasing silica content and increase 
in calcium and iron oxides Other 
things being equal substitution of lime 
for iron oxide, manganese oxide, and 


effect an increase 


We 


the composition of satisfactory 


magnesia seems to 


in sulphur absorption have found 


slags 


be within the following ranges 

Per Cent 
Silica 35-45 
Alumina .. ; Sg ; 5.26 
Iron oxide 5-8 
Manganese oxide ... wae ea 1-3 
Lime and magnesia 30-40 


If a slag is very thin and is allowed 


to flow out of the cupola quickly it 
may not have time to absorb as much 
sulphur as a slag of less desirable 


composition which has remained in the 


cupola longer; that is, within limits an 


increase in absorption time will result 


more sulphur dissolved 


4 good slag will tend to absorb the 
on oxides as the drops of molten 


metal pass through the bed and 


slag 
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to serve as a cover preventing oxida- 


tion of the metal bath. Low-lime 


slags high in silica are generally high 
the 
enough 
This 


causes. 


im iron, as if bases are insufficient 


the 


to form a 


for silica iron is oxidized 


slag is probably due 


to mechanical Slagging keeps 


down iron loss. Viscous slags increase 


iron loss by holding metallic iron glob 
ules mechanically enclosed 
It may be possible that with a great 


deal of iron oxide, little silica and much 


lime, the lime will inhibit interaction otf 
all the iron oxide to form slag, leaving 
the iron oxide in the metal. However, 
under all ordinary operating conditions 
this is highly improbable and the real 
effect of the proper slag is asa flux 


which protects the metal and helps re- 
move the oxides. 
Effect f Slag Constituents 
\ study of the effect of the vari 
ous slag constituents shows that the 
viscosity generally increases and_ the 


absorption power decreases with 


sulphu 


O81 


the fluxing oxides introduced with the 


The 


the sulphur absorption power i: 


limestone, viscosity decreases and 


creases 


with the sum of these oxides. Study of 
the sulphur absorption curves 

that 
the 


their chemicals 


leads to 
the belief the su 


power of bases is not in direct re 


lation to 


and that probably the lime (( id 


iron oxide (FeQO) are better absorb 
ents than magnesia (MgQO). However 
we do not have enough data to stat 
this positively High calcium-magns 
sia slags flow treely and wool a great 
deal They are brittle when oling 
the slag hanging from the spout gen 
erally cracking completely away during 
cooling. In this respect these slags 
closely resemble unannealed glass, the 
internal molecular stresses causing them 
to fly to pieces when slightly jarred 
lt is often possible to judge whethe: 
the slag is of the approximately cor 


composition by observ ng the wool 


rect 


ing, fluidity and texture of the slag 
High lime-magnesia slags oft lave 











] 
Table VI 
| 
T ‘ ° © ry id ‘ 
How Composition and Temperature Affect Slag | 
High Viscosity Sulphur absorpt Wool I gs | 
F, Pies 
Silica Increases Decreases Decreases Increases 
\lumin: Increases Decreases | 
Generall 
Manganese Decreases Increases 
Iron oxide Decreases Increases Decreases 
Generally | 
Lime and magnesia Decreases Increases Decreases 
Generally 
lremperature Decreases Increases Decrease | 
increase in silica. A high per cent ot a gray ol whitish appearance as 
iron oxide (FeO), or high temperature, opposed to the dead black, greenish 
scmetimes allows a 50-per cent silica or brown of high iron-manganese slags 
(SiO,) slag to flow freely. The vis- 


cosity at 45 per cent silica is low enough 


to produce a fluid slag over hot tron 
ind at 35-40 per cent SiO, the slag 
flows like water and wools_ freely. 
High per cents of alumina reduce the 


na probably acts as an 


thus 


viscosity. Alun 


acid, forming aluminates, reducing 


basicity Otherwise alumina does not 


seem to have any marked influences 
on the slags Iron oxide reduced vis- 
cosity. High iron slags are black ot 
brown and do not wool f eels lron is 
present in slag largely as FeO and 


| { 
We have 1 


any can be pres 


under these conditions As the viscos 
itv of the slag increases the per ent 
) metallis glob iles incveases because 
they are caught when dropping through 
the sticky slag zone The tron oxide 
s what gives cupola slags their black 
color High-iron low-lime slags flow 
freely but are tough when chilling and 
produce little if any wool 


Calcium and magnesium oxides are 


Effect of Mechanical 


lreatment 


The hotter the cupola is run the 
more satistactory the slag. High tem 
perature reduces viscosity and increases 


the sulphur absorption power. 


\s the slag volume plays an impor 
satisfactory 


tant part in operation it 1s 


necessary to tap out at the proper 
time Iwo rules to be observed are 

(1) Wait until a slag bed has formed 
betore opening the tap hole In this 
way there will be little danger of the 
hole metal will be 


freezing up and the 


covered with a good slag body 

(2) Do not make the slag hole too 
big but see that the slag flows fast 
enough to avoid fouling the tuveres 
\ hole ] to 2 inches 1 diameter 

plenty large, 

The same blast pressu-e which is 
necessary for melting without slagging 
should be used when © slagging It 
should be remembered that with the 
tap hole open the pressure will run 
down a little. Te’ to 14 ounces blast 
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ressu-e is sufficient and it should the approximate amount of limestone may be considered as silicate mineral 
ever exceed 16 ounces necessary can be calculated. It is im-_ solid solutions formed by the interac- 
Slags etched with hydrofluo icid possible to figure the exact amount of tion of silica with various basic oxides 

or with sodium hydrate were found to limestone needed to flux a certain cu according to an equation like 

. solid solutions of the constituents pola by ylast fu ice method as the RO + Si0 RSiO 
t yme meta globules and par-_ silicate burden is not known. Rule of When no flux, such as limestone S 

t rich ilumina If slag were thumb methods are worst lf no analy idded the ordinary impurities form a 

wed to cool slowly the minesal cot sis is available care itching of the sticky slag which does yt protect the 

' te yuld separate out but in texture vool vy et Oo th slag in metal well yT absorb much sulphur 

a ordinary practice solidification 1s reasing the limestone rom day to When _ using the yropt umount of 
rapid that such crystallization is day until the desired result is ob limestone the slag flows out of the 

hibited Phe metallic inclusions tained may prove of value. When the’ cupola freely and absorbs the maximum 
vossessed the same structural character proper amount of limestone is used amount of sulphur. The use of slag 
stics as ordinary gray iron. The 1 the slag will tt cut the cupola lining ging medium to large heats is ut 

sions rich lumina were undoubt iecoreticall a eas i large excess questionably advantageous becaus¢ yf 

edl inused rrtions of the lining t limestone w cause son itting much labor saved in preparing the 1 

\ good slag will flow quickly and However ve nay creased the pola; better operat yf the cupola 
‘ cool becomes brittle and easily nount OU per t over that ordi the possible use of more scrap becaus 
cokes It will produce considerabl vily needed with » appreciable bad of higher sulphur loss; less metal loss; 
voo espe ally tf the blast s high ts and it s safe to say that lime ind less oxidation 
+ ] ; + +} 1 

ts color will be black with som«é stone slags Wi! not nur che = Mnings The use of fluxes will not eliminate 

yrown or green shades, and a whitish ed the majority of lining troubl ill bad castings, save half the fuel 

rustation When finely ground it » directed traceable by poor firebrick or any other like thing any more tha 
will be nearly white. Slags high in Slag is no cure-all more than Spiegeleisen or terrotitanium or terro 
ron ire rather dark when ground si] mn or Manganese, put its 1! tell silicon yr other do rT Vv ll COVE Ip 








Limeston ls a Flua TRE aT : alll Relieien ; es 
Sid me 6OLTIAC ( Wil ) I ) par yT ying terials Slagg neg S essential to fully 
Limestone s the almost iniversally nd the « pola will drop MNparatively successful operation but not a cure il] 
‘ 7 ! ‘tT 7 
used and properly used will p oduce ciean Che proper composition of Slags may 
all the results which are necessary to The action of fluorspar in thinning vary somewhat but we have found the 
t ti! ' wt \ o l rt de yt slags is well known ] ) +t beeen £9 ° . ‘ 
successtu yperation . good grade OF “= . Weil AO W ti——alS S strong rollowing composition es for our 
‘ 1 | ttine Serie n +h levvere _ ’ ; 
limestone will produces fluid slag which itting action on the ning. From use’ work. 
will keep the cupola clean, and aid in it the foundry the Niles Too Bor Cent 
getting clean metal Such a lmestone Works and ‘tther places the writer 
gctting ican lets ; { t t SiO 40 
| a 2 | » £ . n ba% a : la 
should h total ot under 9 pe! in Stat la fuorspar is n ces »e , 
mould Nay a tota ) ince pe ‘ t os et nece MnO . 3.5 or unde 
ent s 1, alumina and iron oxide. S sary in cupola slagging as good ri S 0.5 or ove 
. " lyy oe sat . +h wing S its an ‘ it with | stn A P ; 
ind 1iUulllinla II d mW tiie fl IXINnL i tn nest V i CaO MeO 30-40 
‘ wet ‘ stns *} ein} on less ist and wit lece day -_ +} 
po ot i¢ rie Lhe iphur con A ! } lamage to the FeO R row l¢ 
, ‘ , 
t t or the lestone sho ild « iow ill 7 
: ALO 20 or nder 
1 1 ! | 
\s a general rule a high-calcium lime S ul experiments indi- 
‘ $ A ) , Slags should |} 1S¢ to impro\ 1 
st would probably ¢ etter than i il i iloride (Cat ) 1S » US ised te inprove l- 
lolomiti (magnesian ) mestone some lay find su sstul app ya pra ( If a record of what hap- 
hell ] f , } ‘ vens were kept and the data published 
Oyster she s and marbl ire torms I is i Ola Tux rie lata at : aed ‘ ta l 
} } } 1 t \ suid t rt -_ + + y r¢ 
ll stone and n calities where they S rt sulfh ent to make inv “ a ¢ ) grea ) r t ) ) 
, , , ' nt : rece ] - « ‘ ] ] - 
! eap and plentiful they should qual itive statements but it may Y. ( rch eeded Che roblem ot 
] 1 11 synt t slags < T:, 5 1 fo 
pt ¢ iS Satistactory s I g i that ulciun chlorid iL p i v ¢ 
rine } rher sality 'T ] 
nest Is ¢ irged directly yn th t st c reases sulphur ib- " — . ngre Qua O Ola 
ro lt s customary to evn idd ng sorpt sa , s la or due to i ) iccomplish 1s 7 9 1 
' 1 1 1 ‘ +1 | I s T s] rs to | < | I ts n the 
it the third or tourth charge, although e ca , chlorid I ig t el } 
o : : : ‘ tale chonid - attac | ‘ j 
t : pette to idd it t he first charge S int ilo , whi h i 1 lid cle < 7s" 
le 6s lest method is to irg , s ¥ the « : bn om wols \lso the p erties of t slags thi 
eT , ad , eli ils tile lp 1 4 le t las UD l k vi seives 5s yu l 4 . re study 
‘4 xl sco psh rvel wv old about LO rie t tnat nior ( gas ‘ oe 7 
) nnunade of » pie ] eetn ) ren S i t sulp } — — 
é I eyvy Z l ‘ B Na _ = 7 eds a . 
* ' +t . cll — 3 aia y cll INCSPVOUSIVIC 
f ( pening tie sia ole ‘ ug ll a i a ¢ ) t 1s 
: “—— ey coy ae ‘ nA nm I 
it S ) a ¢ a lowed to iccumulate . ‘ . SSiu immercia I ) Il ounples 
that it will flow out treely lf a ) il ) s tt the difhculties is : : 
} nals re | [ li DD § § 
1deravic rly ot slag I< i ywre l I tnis x gas 
t imulate there will be ttle da In zg ral the rules o ipola d \s a . ! aryma : » 
per « the ho treezing up. ©) ) tice wil ut Sliagg Y appliv whe y Visn UTS a ‘ A H 
‘ , P 1} red ag 15 f 
I \ ve all that is necessary if ging. J slag spout should be short Hopp publish Page 34 , 
vervth Ss do proper! | « slag \“ th i shar clones i! 1 the i Mav 1 ssu t THE i ‘ | 
| | : ah 2 
S| t sho | be st long ¢ ug to S uld of the best quality It ini d 1s fw es uks ar : con 
‘ 1 1 1 1 ' ; ' n lictr ‘ r ‘ ' ’ 
get Lile S iWa Irom thie cupola d rte | tru t it th ig ) S 1 ed any re 11s < oO \ Me 
yottom and iould have considerable part ta g good o aad iron Country or tor that matter t ins 
’ | | ry! 
Siant a id I Sy spe il ipplies A n slag al ple 
} ] } | , + 7% 
Phe Slag sno 1 be or the ipprox ving (, ] 9 sho ] vighly | WV irked for . nber ‘ vears - 
ma composition to get rest esults retract \ ind ) cracl so that th i toundry 1 Scotland wh ad ) 
\ ire! ind complete direct analysis Siag il vork into it erected to ely local demand 
al , , ) , : 1 , ‘ : 
1 be made of th® old slag. By this ’r practica Irposes ipola slags The castir ed to their d 
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nation by a horse and wagon 

ally the plant was extended to take care 
of orders from distant points 

though two railroads passed the 


the owners could not get any 


facilities owing to the arrangemer 


Eventu- 


and al 
plant 


loading 


it ot 


the buildings in relation to the railroad 
lines. It became necessary to haul 
heavy castings a_ considerable distance 
before they could be loaded on_ th 
railroad cars, which was done at con- 
siderable expense 

When the first molding shop wa 
puilt, the cupolas were placed at on 
end \ track down the center of the 
floor and four hydraulic jib cranes 
placed two on each side of the, shop 
furnished a convenient method of han- 


dling metal and other materials. 


rst extension was erected near 


Th 
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end and at right angles to the main 
building. The amount of remodeling re 


quired in the end of the o!d building + 
permit a traveling crane erected in th 
extension to approach the cupolas cost 
more than the new building 

Then another addition became necessary 
and a second building was erected along 
side the first extension. This second 
addition was equipped with two good 
traveling cranes, but their limit of travel 
was confined between the end walls of 
the new building and naturally they 
could not upproach the cupolas at 
all. Castings up to 15 tons in weight 
were made in this building The iron 
was carried from the cupolas in truck 
ladles running on the track in _ the 
center of the main building and an, 
foundryman knows what an _ unsatisfa 


OS3 
tory method that is for handling larg: 
quantities of molten iron 

The core making and core drying 4 
partments also were laid it 
unsatisfactory manne Severa f 

vens were situated at nm end i 
the shop and the remainder wer 
the ther end It | ive € 
> , aad iT tne ‘ id ‘ 1 ‘ | 

t the shop w | \ 
that end, but \ i usual 1 
ence t nd tha es ide at on ’ 
had een tak t t eC! it 
ther end to dry 

Mr. Hopps’s f ser 
ordination and gent lanning 
is timely and worthy very toundry 
m s cons der it I ere I 

r improvemen i indric 

1 this side f \tla 


An Old Timer Gives Some Reminiscences 


EW of the present day mold- 
ers, that is, men who are not 
yet thirty vears old, realize 


the changes that have taken 


place in foundry practice in recent 
years. The writer remembers the time 
when practically all classes of castings, 
including steam-engine cylinders,  etc., 
were cast in green-sand molds without 
any attempt being made to skin dry 
them. The air-operated oil torch ac- 
cepted as a part of the ordinary shop 
equipment today was entirely unknown. 
We had neither the torch nor the air 
to operate it 

Although serving my time in England 
and qualifying as a journeyman molder, 
the first application I ever saw of the 
principle of skin drying was in Bris- 
bane, Australia where as a young molder 
I worked in the foundry of Smith & 
Forrester. Owing to the open nature of 
the sand molds for heavy castings had 
to be nailed extensively on the cope side 
Then the mold would be wet blacked 
and skin dried over an open fre 

This practice I found to be fairly 


1 


general throughout Australia and on my 
return to England some seven years later 
I introduced it in the shop in Manchester 
where I had learned the trade The 
first job I skin dried was a mold for 
an air-pump cylinder These castings 
were required to present a highly fin- 
ished surface and therefore furnished a 
favorable opportunity to demonstrate what 
skin drying could do for a mold. The 
mold was made in the floor and on ac- 
count of the design, both sides were 
lifted away on plates 

After the mold was finished and cov- 
ered with plumbago I went over the 
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brush 
bac ks 
in 
the 
On 
backs 
and 
backs 
by 


camels-hair 
The 


and 


surface with a 


dip 
draw then 


built 


ped in water. 


were replaced fires buck- 


after which mold 


left all 


ets and set inside 


was covered and night the 


the draw 


the 


following morning 
lifted, 


the 


were 


once more bottom center 


cores set then draw were re- 


another man 


jacket 


and rammed 


attended 


placed up 


while | to the and re- 


maining 
The 


favorable 


cores 


casting created a great deal of 


when it re- 


} 


sine 


comment was 


The 


irmuth, 


ceived in the machine head 


p 
man of tl 


i firm, James L per- 


rviewed fat} who 


the 


learned the name 


responsible for tl ongratul: 


sonally int my ier was 


foreman of on the subject 


havine 


shop, 


and of the man 


1 
on the success 


\ pecul 


methods 


\ustral 


me 


iaritvy of s the 


ian sands is that 


application of artificial heat 


iob Brisbane 


in was a plain spur-gear 
wheel about 6 feet in diameter with a 
2-inch pitch and provided with a heavy 
hub and set of arms. After I had it 
beautifully Snished and ready tor 
closing an old hand came to help me 
eet it ready for the day's cast To my 
amazement he placed a bucket of wa 
ter in the center print and then with a 
swab painted the entire surtace of the 
hub and arms He stopped my pro 
test with the statement that the mold 
would be as hard and as dry as a bone 
inside of an hour. I put in the center 
core. closed the mold and cast it with 
ecret misgiving However, on the 


following when the casting 


the sand | 
justified 


morning 
] of found 


wa ifted out 


that in his 


perfectly 


he was 


statement 


pearance of having been cast in a dry 
sand mold. 

It seems a strans thing to say con 
sidering that the material was pre 
pared by Morgans ol ondon, but the 
frst time | saw plumbago used in a 
foundry was while acting as a fore 
man in an Aust ! ngine and job 
bing foundry The result was so grati 
fying that 1 immediately wrote to 
my iather in Manchester enclosing a 
sample 

Old — time molder remember 
the secrecy surrounding the prepara 
tion ot the blackins used on molds 
It was rubbed or thed on to 
the surtace ot lathe planer or 
other heavy molds of a e character 
The mixture was regarded as a familys 
secret What it was composed of 
I never found out, but I am inclined 
to think it was made up of coke dust 
nd fire clay with perhaps some othe 
ingredients added according to the per 


sonal whim of the man _ responsible 


for the mixtur¢ 
\\ her it beca ( ecessary to pre- 
pare a supply the lea molder would 
himself away to some secret place 
d pound the materials in a mortar 
such as the druggist uses until it 
was fine enough t vass through the 
meshes of 1 fi ] t . ¢ It was 
slight] moistened before ising 
lacking prepared this manner 
s not sk ced ont the face of the 
mold but was gently 1ubbed on with 
smooth wooden bloc! These old 
timers gradually died out and their 
mysterious mixtures died with them 





e FOUR DR TY September 1, 192] 


FIG, 1— BRIDGE : FIG. 2—Aa V 
LEADING TO THE j \ SHAPED SCRAPER 
CHARGING PLAT- } IS DROPPED ON 
FORM—PIG IRON THE BELT CON- 
AND COKE ARE VEYING THE 
BROUGHT FROM : NEW SAND TO 
THE STOCK YARD THE BIN INTO 
ON AN_ ELEVA- WHICH IT Is 
TOR AT THE FAR DESIRED TO 
END OF THE ’ ~ DROP THE SAND 
BRIDGE . 


FIG. 3—TWO AIR OPERATED COREMAKING MACHINES ARE LOCATED AT ONE 
END OF THE CORE BENCHES 


FIG. 4—THE PATTERN SHOP IS LOCATED IN THe 
SERVICE SECTION OF THE BUILDING OVER THE 
FOUNDRY OFFICE—AT THE TIME THE PICTURE 
WAS TAKEN THE BENCHES HAD NOT BEEN PLACED 
FIG. 5—CORE SAND AFTER BEING MIXED IS STORED 
IN BINS ABOVE THE CORE ROOM AND IS DROPPED 
INTO HOPPERS ABOVE THE COREMAKERS’ BENCHES 














Builds Foundry To Make F ittings 


Firm Takes Advantage of Experience in Its Older Plants in Planning New Shop 
Makes Study of Methods for Conveying Sand and Handling 


Castings 


HE art of protecting bu'ldings 
from fire has been developed 
through a long serics of years 
and a number of methods ot 
protection in case of hre have been 
developed One fire fighting system 
consists of a series of pipes with 
sprinkler heads so located and designed 
as to open In case Of a rise in tempera 
ture and to flood the building with 
sufficient water to extinguish any ordi 
nary hre These piping systems have 
to be so laid out as to give a mini 
mum amount of frictional loss and a 
maximum delivery to any given point. 
The fittings also must pass a rigid 
standard of inspection 
The General Fire Extinguisher Co., 
whose sales organization is known as 
the Grinnell Co., has plants in several 
parts of the country and an extensive 
organization for producing this class 
of work. Its foundry at Auburn, a 
suburb of Providence, R. L., has long 
been looked upon by toundrymen as 
one of the modern foundry plants of 
the country, but freight conditions and 
the general distribution of the com- 
pany’s product make it necessary to 
establish foundries in other parts of 


Che company already had 


shop locate d at 
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G PIG IRON AND COKE IS STORED 
\N ELEVATOR 


Molding Department on Second Floor 


: , 
he other one at Tor to, Ont., Canada 


The plant at Warren which is de- 


scribed in this article, like the one at 
Auburn, has the molding department 
and the core room on the second floor. 
but in the Warren plant certain addi 


tional features have been incorporated 
in the design to minimize the handling 
of the various raw materials and the 
product. 

A general view of the exterior of thy 
plant from the rear is shown in Fig 
0. This illustrates the type of con 
struction and shows the large area ol 
glass sash which was furnished by 
David Lupton’s Sons Co. The front 
part of the building for the first thre« 
bays is what is known as the service 
building, or service part of the found 
ry. In this section the shpping room 
and some of the toilets including lock 
ers and showers are located on. the 
ground floor Additional toilets are 
located on the mezzanine floor between 
the first and second floors as well as on 
the second floor Che office, first aid 
room and the stockroom are also on 
the second floor On the third floor 
are the patternshop and pattern stor 


age. The patternshop, before the 











CARRIED UP TO THE CHARGING FLOOR BY 
rO THE LEFT 
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benches were installed, is shown in_ shaft and the bridge to the charging only being a railing between it and 
Fig. 4. A large window which may floor is plainly indicated to the left, the foundry proper. But with the 
be noted at the end of the building, Fig. 6. Underneath the bridge is_ ventilation afforded by the general de- 
in Fig. 6, is provided on the second shown a steel hopper into which the _ sign of the roof the charging platform 
floor for getting in long pattern lum- sweepings and other refuse from the will be thoroughly’ ventilated and 
ber when necessary An extension I- foundry is dumped to be dropped into always relatively cool. 
beam hoist has been arranged to run cars and carricd away. For the storage Two cupolas furnished by the Whit- 
out of this window and pick up mate- of coke a depressed pit was built below ing Corp., Harvey, Ill, have been in- 
rial of any kind. However, it is ex- the yard, and the elevator is run to the _ stalled The two blowers are located 
pected that most of the material will bottom of this pit, which is some 10 immediately below the charging plat- 
be taken up on an elevator located’ feet below the general yard level. How- form on a mezzanine floor adjacent to 
inside of the building. ever, at the time the picture was taken the sand bins. These blowers, which 
This plant is designed for an initial the pit was full, and the coke was were made by P. H. and F. M. Roots 
output of 30 tons of castings per day. piled well above it. Co., Connersville, Ind., are belt driven 
In figuring the cost of handling raw Fig. 1 is a view on the charging as shown in Fig. 12. 
material it became evident that for this platform across the bridge toward the Incoming sand, either core or mold 
output, or any output which the com- charging elevator and showing the scale ing, is, as far as possible, brought 
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FIG. &-GENERAL VIEW OF THE MEDIUM-WORK MOLDING FLOOR SHOWING THE METHOD OF CONVEYING SAND TO 
THE MOLDERS FIG AND IS BROUGHT TO A SHORT BELT WHERE IT IS TEMPERED BEFORE BEING PASSED 
O THE MIXING MACHINE 
pany would have in the immediate fu in the foreground. This scale, as well in hopper-bottom cars and dumped di- 
ture, a yard crane with the height of as those in the shipping department, rectly into a track hcpper along the 
structure necessary for a 2-story job was furnished by the American Kohn side of the building. In case it comes 
would hardly pay, and so an arrange Scale Co., New York. In practice the in box cars it is shoveled out of the 
ment was worked out which had been’ melting stock, either pig iron or scrap, doors into the hopper. This track hop- 
used by the designers of this plant is brought to the floor in cars which’ per has an automatic feeding device 
and its equipment, the H. M. Lane ire temporarily located near the scales which delivers the sand to the bucket 
Co., Detroit, in one or two other and serve as_ stock piles By this” elevator taking it to the sand storage 
cases where similar conditions were means it is possible to bring on to which is located under the charging 
encountered The incoming treight the charging platiorm enough raw ma platform in a series of bins nearly 40 
track was placed next to the side of terial to last two or more days, so_ feet deep and contained in the concrets 
the building so that the pig iron, scrap that in ise of stormy weather it its portion of the building having blank 
and coke can unloaded trom. the not necessary for the charging ing walls 
cars on the st farthest from. the to go into the yard to obtain material The head of the pan elevator ends 
building \ railroad box car may be The retur scrap and sprue does not immediately below the charging floor 
noted standing on this track in Fig. 6. leave the building but comes directly and the sand is discharged from her: 
\t the left of the yard is a transter from the cleaning department up a onto a conveyor belt which takes it 
track with an_ electrically operated platform elevator to the charging plat- across over the sand bins The foot 
transfer car which serves to take melt form The charging platform is open’ end of the belt, with one of the scrap- 
ing stock to the elevator. The elevator to the root under the Pond truss, ther: ers or plows in place, is shown in Fig 
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one bin is 


the foundry 


bin structure 
the 


and 


this 
with 


2. In 
built 
floor 


bottom on 
fire- 
the 
other 


level, this is used for 


daubing for 
All the 


the ground level, 


making up 
ladles. 


bins extend to below 


clay for 


cupola or for 
and the space below the fireclay bin is 
also filled 
that the 
storage and the cubic content available 


above, so 


for 


with sand from 


entire space is utilized 


is sufficient to put in a winter’s sup- 
ply of both core sand and molding 
sand. 

Sand irom the filled molds is 
dropped through chutes to a long bin 
on the first floor where it is given a 
preliminary wetting and new sand is 
mixed with it. The new sand is 


brought from the storage bins in a grab 
bucket carried by an electrically-operat- 
ed telpher with a hoist traveling on an 
I-beam The bucket 
furnished by the Blaw-Knox Co., Pitts- 
burgh, and the telpher and hoist by the 


monorail. was 


Sprague Electric Works of the Gen- 
eral Electric Co., New York. The 
bucket picks up the sand from the bin 
and carries it to the end where it is 
dumped into a_ pocket under’ which 


is a pan feeder. This carries it through 


a rotary riddle, which removes any 


etc., which may be 
The 
the 
wet 


scrap core buts, 
then 
the 


down on a 


mixed with it. sand passes 


up an elevator to top of sand 


tower, where it is tem- 


pering belt and is then passed through 


a centrifugal mixer built by Wm. 
Sellers & Co. Philadelphia. This 
mixer is shown in Fig. 9. From here 


the sand drops directly into a big sand 
storage bin from which it is fed by a 


pan fegder to the car that delivers it 
over the molders’ benches. This sand 
handling equipment was designed and 
laid out by the H. M. Lane Co. and 
was installed by the Lamson Co., Bos- 
ton. 
Riddle Core Sand 

Core sand is wheeled from the front 

of the storage bins to the core-sand 


located 
the 


department, which is 


the 


mixing 


between grinding room and 


sand storage. The core-sand mixing 
unit is shown in Fig. 10. This con 
sists of a batch mixer made by the 
Standard Sand & Machine Co., Cleve- 
land, which discharges directly into 
the boot of an elevator that takes the 
sand to storage bins over the core 
room. This mixer was mounted with- 
out the usual rotary screen, on ac 
count of the fact that a large portion 
of the sand does not require riddling, 
and also because it is desired to bed 
down the sand with binder before 
charging it to the machine. For rid 


dling such sand as requires this oper 


the 
Leavenworth, 


riddle 
Mig. Co., 


ation a gyratory 


Western 


made by 
Great 
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SOME OF THE CORE SAND IS 
USED IN THE MIXER FROM 
AN ELEVATOR 


FIG. 


Kans., is used, as shown in Fig. 10 
This is hung on a small pipe crane 
which can be swung out of the way 
when not in_ use. 


The mixed core sand passes up the 


elevator and lands in any one of a 
series of core sand bins shown in Fig 
5. These are situated above a_ sand 
delivery platform over the coreroom, 
and the mixed sarid is dumped from 
this platform directly into bins over 
the core benches or over the coremak- 


ing machines which are shown in detail 


in Fig. 3. These machines were fur- 





PU 
WHERE 
WHICH CARRIES IT TO 





THROUGH A RIDDLI 
IT IS DISCHARGED DIRECTLY 
rHE CORI 


Rove 


nished by Wm. Demmler & Bros., 
Kewanee, Ill. All of the cores after 
being made are placed on racks and 
taken through to the ovens where they 
are baked either in a series of five rack- 
type ovens or in drawer-type ovens 
This equipment is fired from the first 
floor trom the forced § draft hrebox 
shown in Fig. 7. The coreroom equip- 


ment Holcroft & Co., 
Detroit 

The two molding floors are 
hot metal 


farthest 


was furnished by 
separated 
The 


coreroom is 


by the 


ing 


Laneway 


floor trom the 


FIG. 1 rWO LARGE ROLLOVER MACHINES AND ONE PLAIN JOLT MACHINI 
ARE LOCATED ADJACENT TO THE MELTING UNITS—FOUNDATIONS FOR 
THESE MACHINES ARE INDEPENDENT OF THE BUILDING 



























shown in Fig. 8 On this side of the 
foundry are larger sizes of molding 
machines furnished by the Wm. H 


Nicholls Co., Brooklyn, several ma 


chines supplied by the Osborn Mfg. Co. 


Cleveland. A long row of the smaller 
machines which were built by the Nic- 
holls company, are located on the op- 
posite side These smaller machines 
make most of the molds using dry-sand 
ores, and these cores are passed directly 
» the molders through windows in the 
wall of the coreroom. On the line of ma 
lines shown in Fig. 8 considerable of the 


vork is taken care of by green-sand 


cores made on the floor, and where dry 


sand cores are necessary they are de- 
livered to the molders along the hot 
metal gangway 





Bins 


Overhead 








light machines 
the 


Sand for the other 


Molding sand for the 








s dropped directly into molds 


from overhead bins 


machines is shoveled from shovel-out 


bins as shown in Fig. 8, the molding 
sand being delivered to these bins from 

overhead plattorm 

()vet1 each ot the molding floors 
5 a crane runways provided with a 
series of underslunge cranes, with Bril 
lion pouring devices. At the end of 
the molding floor next to the melting 
it are located three larger machines 
onsisting of one ot the plain jar 
imming type and two of the plai 
rollover type turnished by the Osbor: 
company \ crane with greater head 
vom than that under the other unde 
siung cranes 158 arranged Over One oO} 
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FIG THE CASTINGS WHICH COME 
RAIL FROM THE TUMBLING BARREI 
these machines so as to provide for 


| 
special Castings 


The castings after being shaken out 
ot the molds will be dropped down 
chutes and strike against baffles, ac 
cumulating at points adjacent to the 
tumbling barrels located at various 
points beneath the different molding 
floors Che battery of tumbling bar 
rels which was supplied by the W. W 
Sly Co., consists of different sizes grad 
ed tor the work to be made on _ the 


various ors The grinding stands 
, ocate adjacent to the tumbling 
rrels \iter grinding the castings 
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TO THE GRINDING ROOM ON A MONO 
S ARE FIRST SORTED THEN GROUND 
will be thrown into barrels ready for 








shipment to the tapping shop Che 


general inspection will be completed 
betore the castings are loaded into th 
boxes Behind the grinding stands 
shown in Fig. 13, may be seen a series 
ot sorting and chipping benches for 
larger or special castings 

Che air compressor was furnished by 
the Ingersoll-Rand Co., New York 
This is used to operate the molding 
machines. In the same room is located 
a motor-generator set for furnishing 
direct current, as well as a small hich 
pressure air compressor tor operating 
the core machines 

\ complete sprinkler system protects 
the toundry in case of fire Chis in 
Stallation, as well as the heating sys 
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Making Steel Direct from the Ore 


Claim of French Inventor That Steel Can Be Made by Direct Process in Five 


Hours Recalls Many Past and Present Attempts—Basset 


HAT 


direct 


steel can be produced 


from iron ore in one 
operation in five hours is the 
announcement of the French 
inventor M. Basset which recently was 
this from Paris. 


Monsieur latest 


reported in country 


\pparently Basset’s 
claim supplements his statement made 
in 1920 that a grade of pig iron, hard 
steel and malleable iron had been suc- 
cessfully produced from ores by a di- 
rect process. According to the original 
description of the process, which was 
published in the Nov. 11, 1920 issue of 
Tue Iron Trape Review, Monsieur 
3asset proposed to make iron and steel 
direct from the ore using an inclined 
rotating furnace similar to that em- 
ployed in the manufacture of cement. 
The ore is charged at the upper end 
way toward the lower 
furnace slowly revolves. 
used for fuel. The 
air which supports the combustion is 
previously heated about 1000 degrees 
Cent. in a regenerator similar to that 
connected with an open-hearth fur- 
nace. The temperature of the gases 
contain 44 per cent carbon monoxide. 
This may be used for 
heating The shaft 
revolves at a speed of one-third of a 
per The 
tapped off the top of the metal, which 


and works its 
end as the 
Pulverized coal is 


gas of course 
purposes. furnace 


revolution minute. slag is 
is poured into the ingot molds. 

In the latter part of 1920 it 
claimed that the French 
succeeded in producing three qualities 


was 
inventor had 
of metal by this process, each product 
being the ore 
charge and the temperature of the fur- 


obtained by varying 


nace. The three products were pig iron 


of a grade between gray and white, 
hard steel and malleable iron. 

The claim that the Basset process 
has been perfected recalls the Jones 


“step process” which attracted wide at- 
tention in iron and steel circles of the 


United States from 1907 to 1912 but 
which did not meet with commercial 
success. This method of reducing met- 


als from the ore was invented by John 
T. Jones of Iron Mountain, Mich., and 
was described in the Nov. 5, 1908 issue 


f THe IRoN TRADE REVIEW. 
The equipment used by Mr. Jones 
consisted principally of a_ horizontal 


rotating furnace and a gas producer. 
The process involved the reduction of 
the metallic oxides of any ores to the 
metal and 


applied, therefore, to copper 


and Jones Processes Compared 


or zinc oxides as well as iron. In 
reducing iron ore, for which this fur- 
nace was particularly designed, the 


process yielded a product which could 





Direct Process Lures 

Metallurgists 
HAT hundreds of 
metallurgists have been attract- 


for years 
ed by the possibility of producing 
ore is indicated 
there are 
socalled “direct” pro 
many attempts the 
of the ore to the form 


steel direct from 
by the fact that more 
than 70 
cesses. In 
reduction 


of sponge iron has been success- 
fully accomplished, but this re- 
quires a secondary step before 


steel can be produced. The Jones 
process which was well known in 
the United States about 10 
ago was one of the most striking 
examples of the step process. The 
erected by Mr. Jones in 
succeeded in 


years 


furnaces 


Michigan convertin 


ore into sponge iron which cou.d 
then be charged into the open 
hearth furnace and _ refined into 
steel. M. Basset’s process is 
similar to that employed by Mr. 
Jones in that approximately the 
same type of equipment is used. 
However, the French inventor 


maintains a higher temperature in 
introducing pre- 
carbon, and the 
differ to some 


furnace by 
and 


his 
heated air 
chemical reactions 
extent. 











either be charged into an ordinary 
“balling” furnace and then to the fam- 
iliar squeezing rolls and blooming mill 
to be made into muck bar or it could 
be put into the open-hearth furnace 
in place of scrap to be manufactured 
steel. From this point the op- 
were not new. 


into 
erations 


Furnace 


Resembled Cement Kiln 
The furnace itself consisted of a steel 


tube & feet in diameter and 120 feet 


‘long lined with firebrick and somewhat 


similar to the ordinary cement kiln. 
It was mounted almost horizontally 
with a slight inclination toward the 


discharge end to aid in the movement 


of the ores. The cylinder was equipped 


with two bearings and was supported 


689 


on rollers mounted on concrete piers 


A spur gear ring encircled it by means 


of which, together with a train of 
gears driven from an electric motor, 
the furnace was rotated at the rate of 
one revolution a minute. The ore was 
brought in on a railroad spur parallel 
te the furnace and was dumped from 
hopper bottom cars into the boot of 
the elevator which raised the ore into 
a head frame at one end of the fur- 
nace. Here it was discharged into a 


rotating screen having a %-inch mesh 
All that passed the screen was ready 
for charging into the furnace while the 


lumps were carried up to a crusher 
which broke them down to the same 
size. The ore thus prepared was 
charged into the kiln. 


At the opposite end of the furnace 


was an ordinary water-sealed producer 


using any grade of bituminous coal 


and evolving a rich hydrocarbon 


the 
was 


gas, 
end of 
admitted 
bustle 
which encircled the kiln near the 
The mixture of the gas and air re- 
sulted in a combustion which produced 
the heat in the kiln and the 
excess hydrocarbons reduced the oxide 


into 
Air 


ring or 


which was admitted 
the kiln in 


through a 


excess. 
slip pipe 


end 


necessary 


in the ore. The reactions were similar 
to those in the upper zones of the 
blast furnace except that the source 
ot the carbon was different, the tem 
peratures being about the same. Late 
the temperature was raised as the re 


action in the furnace did not go far 
enough to carburize the metal Che 
product was practically as free from 
carbon as was the ore 

The product obtained from the Jones 
“step process” was similar to some 
specimens of cindered blast _ fur- 
nace dust. It was hard and por- 
ous and work with the file clearly 
showed the metallic character of the 


sponge iron. In the product the metal 


was intimately associated with the 
gangue of the ore, largely silica. Early 
operations of the process were under 
taken with ore from the Mitchel] mine 
of the Marquette range. It was a 
high grade ore such that the silica 
content would have but little import- 
ance whether the product were used 
for making iron or steel. It was ex- 
pected, however, that the process 
would develop the use of low grade, 
high silica ores, a grade which 
abounded in the immediate vicinity of 








60) 


Iron Mountain and Antoine where the 
furnace was located. The crushing of 
the ore for this furnace was no more 
than was necessary when shipping for 
ylast furnace use. 

With an ore containing a large per- 


centage of silica, the corresponding per- 


centage of the furnace product had to 


be slagged off in the “balling” fur- 
nace This carried off some iron with 
it The silica was most objectionable 
when the product was to be used for 


charging into open-hearth furnaces. In 
furnace, or 


ceneral, the “step process” 

the “Ardis” furnace which was the 
name given to it, was invented to ob- 
viate the need of steelmaking pig iron 
and the blast furnace producing it, to 
lower the cost of steel manufacture, 
and to hasten the decline of the bes- 
semer converter. It was hoped to ren- 
der unnecessary the decarburizing por- 
tions of all steelmaking processes and 


to result in the restoration of wrought 


iron to common use. 


In 1911 
built at the 
Mich., the 
by the inventor. 
at this time had 
the 

furnace 


several “step” furnaces were 


Kloman mine, Republic 


having been leased 


pr cess 


Improvements made 


largely to do with 


roasting of ore preparatory to re- 


the remaining prac- 


duc tion, 


tically unchanged. 
Comparison of the new Basset proc- 
ess and the Jones “step process” indi- 


cates at once that the Basset method 
if successful, will accomplish in one 
step that which would require two by 
the other method M. Basset expects 
to draw molten steel from his furnace 
but Mr. Jones intended only to pro- 
duce a spongy iron suitable for charg- 
ing into the open hearth. From this 
analysis and judging from the lack 


of success of the “step” operations, the 


immensity of the French inventor’s 
task is pronounced No direct com- 
can be made between the two 


parisons 


produces steel from 
the other but re- 


processes since one 


the raw ore while 


duces ore to metal. 


Discussion of a direct method of 


steelmaking recalls other processes which 


have been designed to eliminate’ the 
blast furnace. One of the more re- 
cent ones is that of the Direct Steel 
Process Co. which is preparing to 
build a plant at Santa Cruz, Cal., hav- 
ing a capacity of 200 tons of steel in- 
gots per day. The location was chosen 


to take advantage of its proximity to 
the black sand beach deposits which at 
that point are very rich in the magnetic 
oxide of iron. 

By a process of magnetic concentra- 
tion established there lately, this de- 
posit is made to yield a concentrate of 


absolutely pure magnetite, 


almost 
which being in a fine granular condi- 
tion, is well adapted to the direct nro- 
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cess of reduction. The equipment will 


comprise of four reduction furnaces 
having an aggregate hearth length of 
S64 feet within which the ore is re- 
duced to a metallic iron sponge. Ad- 


ditional equipment consists of a melt- 
ing furnace capable of melting the 
sponge, an electric refining furnace of 
proportional capacity and the necessary 
mixing apparatus. 

pulverized ore, 
the 


metal 


In this the 


with 


process 


mixed fuel and necessary 


fluxes, is enclosed within shells 


or retorts and sent through a long 


reduction furnace where it is exposed 


to a gradually increasing heat during 
several hours By this method the 
oxygen of the ore is removed and 


the fuel consumed, the iron being left 


in the form of a sponge 
the shells in 
ing compartment. This 
partment is built integral with the re- 


which is melt- 


ed along with the melt- 


melting com- 


duction furnace, being separated merely 


vy a door which opened allows one or 
more of the shells to roll into the 
melting chamber. The reduction com- 


partment is kept full of shells which 
feed forward when finished ones pass 
out, freshly prepared ones being in- 
troduced at the far end. This process 


is made continuous 


( Ses Remo th] Retorts 


\ distinctive feature of this process 
is the use of removable retorts. With 
a fixed retort from which the reduced 
iron must be removed, it is only pos- 
sible to make sponge iron since it does 
not adapt itself to the production of 
iron or steel on account of its propen- 
sity to oxidize when exposed hot or 
even warm to the influence of atmos- 
pheric air or the furnace gases. It 
cannot be cooled.or heated up in the 
presence of those agencis as it prompt- 
lv reverts to the condition of oxide. 
By retaining the sponge in closed re- 


ceptacies 
the western 
melt the 
the manufacture of a 
everyone melted but this will be made 
at the melting furnace from the same 
Either simple 


the time of reduction, 


company 


during 
been able to 
This 


retort 


has 
mass of metal. involves 


new for 


being produced. 
centrifugal 
be used for this pur- 


metal 


slush castings, castings or 
core castings will 
They weigh about one-third as 


the within 


pose. 


much as iron contained 


them. 
The proportion of fuel found neces- 


sary for reduction varies according to 
its kind but it is said averages about 
28 per cent of the steel produced. The 


character of the ore used must be con- 
sidered closely in relation to the fuel 


since the volatile parts of coal and 
petroleum have very little effect on 
dense ores such as magnetite while 
thev react upon limonite and less ef- 


Cheapest fuel 
California, 


fectively upon hematite. 
obtainable can be used. In 


the cheapest fuels are asphaltum resi- 


dues of gas works and oil refineries 
all of which leave an abundant resi- 
due of fixed carbon upon heating. As- 


suming that a barrel of petroleum will 
be required for the melting, the com- 


pany estimates steel can be produced 
with the expenditure of 900 pounds of 
fuel per ton of steel. 

in — P 

DOOK Review 
Handbook of Standard Details, — by 
Charles H. Hughes, 312 pages 4% x 7 
inches; leatherette; published by D 
Appleton & Co., New York, and for 
sale by THE FouNpry $6 postpaid. 
To fill the need of engineers and 
draftsmen for a compilation of the 
standard types, dimensions, sizes and 
weights of the materials and manu- 
factured parts used in the construction 
»f machinery and engineering structures, 
the author has collected and assembled 
nto one convenient volume drawings, 


tables and formulas of this character. 


The data have been obtained from a 
variety of sources. Many of the tables 
have been furnished by the leading 
machine tool makers in the Unite 

States and represent their current pra 

tice. Some of the standards have been 
set by organizations of engineers and 


manufacturers while others have been 


more or less arbitrarily set by manu 
facturers 
The standards included in the book in 
clude fastenings, power transmission, 
pipe, tubing and fittings, rope and chain 
ttings, structural details 1 a larg 
number of miscellaneous parts Sp 
cations on standard engineering drawings 
ind a irae number t tables I 11 
t the engineer and d mer are 
clude [The material is divided it 
( ght sé rons vnicn ire ( npletel n 
| xX d 1 thre las fe \\ pages I t 
IOK 
Start Employm emt Bur eau 
In recognition of this want, the Fed 


erated American Engineering Societies, 


membership 
| 


and 


representing a combined 


of about 50,000, including the best 


professional engi- 


most representative 


he United has estab- 


West 39th New 


an employment bureau for engi 


neers in t states, 
lished at 29 


York, 


neers 


Stree a 


j 


training and 


Applicants must be 
PI 


of every variety of 


experience mem- 


bers and submit a complete educational 


and professional record. 

The first blast furnace in the state 
of Illinois of which any record is pre 
served was a small charcoal furnace 


Hardin county, built in 1839 


















How Rolled Steel Flasks Are Made 


Requirements of Varied Foundry Work Develop a Special Line of Manufac- 
ture on a Production Basis- Special Rig for Molding 
Wheelbarrow Hubs 





UANTITY production, a de- designed with engineering judgment pai was developed upon a design 



















velopment of modern indus are too well known to require repe vbich had for its bas requirement 

try, brought many important tition. For molding machine work oth rigidit \ special rolled section in 

innovations into the found- er than snap flask molding, wher the rm of a modifed channel, hay 
ry field, which cannot but prove of im wood still holds its own, the steel ing a deep web varying im accordance 
mense service in the approaching period flask has come to be recognized as a vith the height of the flask section 
of keen competition [The molding medium for economy. It meets the and a central rib giving an added 
machine, a child of necessity, has requirements of lightness, saving in thickness to the center of the web 
revolutionized many important phases sand and rigidity under severe stress. was chosen as the stock for making 
of castings manufacture. Among oth- The Sterling Wheelbarrow Co., Mil these flasks. The flanges of the chan 
er changes, it banished the wooden waukee, was a pioneer in the manu- ne! are narrow, being intended mere 


Ye ns 


‘Efe 
tine FG 













FIG 
FLASK 





SECTION iTS 


THE 


OF DRILLING DEPARTMENT INSE 
LEFT STEEL FLASKS WITH ANGLE REINFORCEMENT AT HE RIGHT 










SIMPLE TYPE OF STEEI 





AT 





















flask for all time from mass produc facture of this class of equipment iy as sand retaining strips in the fin- 
tion shops. Familiar in the past de- and at present operates a large plant ished flask 
cade, was the foundry yard, piled devoted to this class of work, sep The procedure followed in making 


flasks is similar 


high with lopsided, scarred and charred arate from but adjacent to its wheel- the various types 
home-made wooden frames, exposed barrow factory. This shop has a ca although the more complicated forms, 


to the weather and subject to their pacity of 10,000 flasks per month, and particularly those which require ad 






final destiny, the kindling stack. during the rush of war expansion, it. ditional reinforcing, pass through ad 


, 
t 
The advantages of the modern stee! met this schedule’ regularly. ditional processes The. stock is re 


flask, manufactured commercially and The steel flask made by this com ce'ved in the same building from which 





()' )? 


the finished flasks are shipped. Che 


innel sections, and the special angles, 


used for reinforcing, are stacked in 


according to section sizes From 


bins removed as need- 


and all crop 


they are 


} 


ends which | later 


be available are returned to the 


making smaller 


plac t d 


bins tor use in 


shear is adjacent 


and near doorway 


FIG. 2—DRILLING SIDES OF FLASKS 
PREVIOUS TO RIVETING ON THE 
ANGLE REINFORCEMENT 


FIG. 3—SETTING AND RIVETING IN 
PLACE THE PIN LUGS AND 5PE- 
CIAL FITTINGS 


and 


punch- 


stock is cut 


hear, the 
ked to templet lol bending, 
and drilling 
The channel sections marked for 
are removed on truck 
the machines} 
progress throug 
returning 
| 


shipping 


larga 


Mac hit S 


| 
ead 


C¢ 


al lied ior the corner 


handle and 


sundries 


ngs and for the 
These 


toe continuous 


castings except 


angle reinforcement 


; 9% P 
1 n 


assed to the 
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place on the flask and then 
riveters 
For all flasks 


r-reintorcin castings 


over a certain §17 
similar 


nsert, 


1, 1921 


September 


night prevent any cope trom being 


used with any drag of corresponding 
SIZE 

The flask-pin 

leable castings, and the 

made on special drills, 

bed with one drill column 
other movable to provide th 
flasks are 


holdin 


centers. The 
by a pneumatt 


which mav be adjust 


FIG. 4—HEAVY TYPE, REINFORCED 
FLASK WITH LIFTING HANDLES 
AND SPECIAL LONG GUIDE PIN 


tapered, a should 
nd cut off from the 


ving the work from the 





FIG. 5—STRAIGHTENING RECTAN- 
GULAR FLASKS ON A PLANE TABLE 
BY HAMMERING FIG. 6—BELOW— 
CORNER OF FLASK BAR DEPART- 
MENT WHERE BARS ARE PUNCHED, 
RIVETED AND WELDED IN PLACE 
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"G. 7—ROUND, REINFORCED TYPE 


WITH LIFTING HANDLES 


FIG. 8—BELOW-—PIN DEPARTMENT 
WHERE 


FLASK PINS ARE MA 
CHINED FROM BAR STOCK 


FIG. 9—-ABOVE—LIGHT TYPE FLASK 
WITH CORNER REINFORCING AND 
LIFTING LUGS—THESE ARE ADAPT 
ED TO BUILDING UP, THE FLASKS 
BEING INTERCHANCEABLE 











flasks the: iré 
s elIng scre ved 
\ igned to ss 





FIG 11 — ASSEM- 
BLY FLOOR OF 
WHEELBARROW 
HUB MOLDS— 
NOTE THE SPE- 
CIAL RACKS USED 
TO CONSERVE 
SPACE AND PRO- 
VIDE A SIMPLE 
MEANS FOR 
CLAMPING 
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tomers wishes in the matter of center 
webs, bars, etc. which may be re 
quired. Fig 12. shows a _ special 


wheel flask with a central hub and 12 


adiating bars. The bars are made 


rom flat stock, punched freely to offer 


etaining space for the sand and are 
















electrically welded 
The entire spider then is riveted to 


the flask 








Che Sterling company purchases all 
its malleable iron fittings, such as pin 
holders, corner reinforcing and handle 
castings; but it operates a small found- 


ry department for making the hubs for 


its wheelbarrow’ wheels \n inter 
esting procedure has been developed 
in this department The wheels are 


formed from flat strip steel, which is 
punched, bent into shape and welded 
on a special electric welding machine. 
fhe spokes then are set in and weld- 
ed in place as shown at D, Fig. 11. 

Tiey then are taken to the foundry 
The company has devised its own 
method of casting and made its own 
molding machine for producing wheel 
hubs. The machine is shown in Fig. 
ay) It is mounted upon a_ vertical 
post, about which it may rotate freely, 
permitting each of three mechanically 
operated pattern draw tables to be 
brought in turn under the pneumatic 
squeezing head Che turntable is op- 
by hand, the work being facili 
tered by the outer ring with handles 
hown at A. The pattern forms on 
ub center, and prints for 


1 
SPOKES 

































September 1, 1921 
flask, 
the spokes and five lugs cast on 


hold the the 


ample and an 


circujar, cast with depressions to 


locate 
the outside to rim of 


wheel provides support 


stantaneous means of centering the 
wheel and spoke portion ready for the 
hub Each flask has a single pin set 
in one of these lugs, and on the op 
posite side an extra lug is drilled to 
receive the pin of the mating flask 
\!l are interchangeable, and may be 

ed at will either as a cope or drag. 


The molding and 
extremely 


} 
i 


procedure is simple 
rapid. A 


the 


flask 1S se 
cing located by position of the 
spoke the 

the column 
flask 
table 
holds 


under 


slots, 
1 he 


the 


prints in corresponding 
shown at B, Fig. 10. 
then is filled with 1 and 
rotated 
the 
the 


driving 


San¢ 


until an automatic stop 
immediately 
\ir is 
ram 
flask 


plunget 


column in place 
ram of the 


the 


squeezer, 
head of 


sand in 


the 
the 
the 


applied 


down against the 


Pressure then is released, 


raised and the machine again turned un 


til the completed mold is in the posi 
tion shown at C, when the pattern and 
the prints for the spokes are drawn 
away. If the mold is a drag it is 
emoved at o1 to the pouring rack, 


Pouring 


q 
ble iron 


HRINKAGE 


, 
mallea 


is so great that it gives the 

foundr i considerable dif 

culty and much effort is 

rent in avoiding internal shrinks as 
vell as cracked castings One remedy 
s chills mold but, of course, 
this method increases the molding cost 


Gating and feeding methods also are 


studied and the difference between a sound 


cracke d 


way it 


and a porous or casting is often 


gated and 


Pa.. 


found in the 


fed Frank ( 


was 


Erie, has 


patented a method of combining _ the 
gate and the feeding head which _ he 
developed in his work as superintendent 


f the malleable iron foundry at the 


1 


plant of the General Electric Co., Erie, 


This 


pouring riser 


motor-frame head. shown in the accom 
nanvine slliactration “oncict 7 Ir “ 
panying illustration, consists ot a dry 
sand feeding box 1, which is set on 
] . | + 
e mold over e large ris cut in 
} grec sand ot the nold \ dry 
ind gate r¢ s placed at the wer 
Tal 1 Tins sé tT) ven 7 meta 
tting t sand it t W ine 
rise n i s \s nay € n ted 
, -— = 
Lada re S sill@nuy leCKCaC T i Ww 
sprue t e broken off is and 
++ ley ; y rine + tine 
1 aang I ama - tn casting 
: ; 
i Ss ils { de { st \ piacing 
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hich later will be described in de 


fore it is removed to the 


pouring rack, is turned over and the 
surpius sand about the center core, 
hich torms the it 1s scraped away to 


rm the hollow about the center, that 


may be noted in Fig. 11. This illus 
tration shows the our pouring racks 
mplove l n the b These wert 
devised to conserve floor space, and 





WHEEL FI 
LIFTING LUGS 
NNIONS 


LAI ASK WITH 
BARS 


AND TRI 


also to provide a convenient and rapid 
eans for closing and clamping the 
pes and drags together The two 


levated above the two outer 


Gates Are Usec 


piac where t riser yoms rhe pad 
varies in size according to the pattern 
When _ the ittern is large enough the 
pad is made 3 x 4 inches The riset 
is knocked ff mediately after al 
danger of bleeding has passed. To do 
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METAI IS POURED THROUGH 
STRAINER CORES IN HEAVY GATES 
WHICH ACTS AS RISERS 


this the riser is hit a slight blow 


the top and 1€ m the sides, W 
nsures a Cita CaN 
\ strainer ( ( S pla ed thie 
feeding box and not mily serves t 
Strain th i is t s eine — ed 
b ilter a etal is | ired Se5 
to the sur ( covering § the meta 
the feeding x and preventing it from 
cooling t quickly The mold shown 
n the illustrat s tor a motor tram 
ad, a great many t which are made 


6095 
cver a portion of t we row o! 
flasks 
Che racks aré S d st ed o 
cel sections Angle ir ire riveted 
i pla e to locate re ig Tlasks, § 
cient room. bein i ed t rccomme 
the flask vetw n h wo angies 
nd each pair is a_ sufficic distance 
n neighbor I t l ! 
the overhat 4’ ol the wheel rim al d 
also for the clamping d em] ed 
When the copes are set on, the are 
held firmly to the rack double clamps 
that turn about a_ vertical fixed bolt 
hetween each two mold These clamps 
may be adjusted heigl ind firmly 
set against the upper rim « the flask 
bv tightening a single wing nut. Each 
ot the four pouring racks accommodates 


and the compact arrangement 


the 


- 
/—. molds, 


permits molders to pour 


side reaching both the lower and upper 
rows without moving ron heir posi 
ions 

Until recently the small cupola shown 

the hoist at the back | ll was 
es pl ved to melt the iron r the iubs 
ihe company now operat nev t 
nace made by the Whiting ( rp., Har 


11] 


bv the General | ( I s N 
ported that the s n det ve ist 
ings has been conside duced s ‘ 
this method of gating was introduced 
When pouring it is essential that th 
metal be poured in su volume as t 
keep full the part Tt tiie riser above 
the strainer core. Enough clearance must 
be left in the riser to a v this core t 
rise after the pouring is shed. To insure 
that the strainer core \ vithstand 
the action of the hot metal without 
cutting it is dipped i re oil and 
dried. Metal from the riser must strike 
n dry sand, so, if a drvy-sand cor 
does not normally come under the 


riser, a dry-sand ram-up core is placed 
green-sand mold directly under 
the riser. The core are sprayed with 


etore being bake 


1] La - 
lants Merge 


+1 ‘ ’ 
Stowell ( waukee, 


Wis., has secured contr ft Pelton 
Steel . Milwaukee, the latte: mpany 
will be perated under it wn name 
by the theers ind $ f the 
Stowell  (¢ ind toundry 
organizZat \ i | WI 

the S We ( ive naking stee¢ 
castings for a g s tput i 


been mainly 


quirements 


nable it to take , aft anteide avrda 
enabie it to ixne Cafe I Muutside orders 












Bill Discusses Some Gear Maker’s Problems-III 





BY PAT DWYER 
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talking 





det ide d 


he 









remote 








he great 


heat 
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subject 


man 


would 





contest, 


nat 








necestors 


Sahara 


affects 


other 


do the 





conversa 


h 





iolding He had gone into the sub 

ect in some detail and instanced p 

liar circumstances which the mol 
had to depart trom the regula! 

irthodox methods ind p-oduce rea 
hat differed to a considerable ex 
ent from the patterns employed He 
id to stop talking vetore he Vas 
ilf iv through and theretore when 
i him climb r eranda 


e would revert to the subject Fa 
Y t from me to shirk the = sacre 
izhts of hospitality in allowing a gues 
to do as he pleases Besides t Vas 
. hot for any exertion and wh 
should | torture myself making con 
versation when all I had to do was 
listen Contrary to the = opinion el 
by the head of the house and occasional! 
hurled as a weapon of offense and d 
fense, | am neither lazy nor tongu 

tied. Not I, but with one perfectly healt 

Witt ind an assorted set ot loqua 
yuus daughters, any one of whom I| am 

villing to back against the world toi 


will 


an 


{tp 3 
{\ it Aen 


rH 


is 
Whe 





the 
many 
sp in 


MOTION 





son that influenced my 
ta that | had reas 
that Bi liked to talk 
, ; 
re vnhat vould lave bee! 
r is a pleasure tor him 
lads set 1 himself co 
| 
1s iair | asked hin i 
ere € ¢ rt 1 tTew OInts 
iIiding ot gea vheels which 
le | to to ? mn the pre ed 


lhe obiems volved 
g of gear wheels present so 
ca s that i man cou 
t n rele finitels W nut ° 
t subrect H weve’: 
ention of going into th 
i vears ago while it 
convention of the lron Mo 
loronto vhich taught 
those vho ilk indefinitel 
direct] 1 the face of di 
denct i such a thing is 
iat divine providence ever 
tself ove the attairs 










ire going to say and s yt ) 

t those things sa ‘ 
tlowers In fact I should not ) 
surp is¢ 1 it vou ire te npted to emu 
ate the vylored gentleman who met 
116 1 in ra ~ olh gy aown he street 
ym the arm of a dusky riva | 
ady held a bouquet tne wgitt 1 nN 
val, in he mand and to relieve tl 
embarrassment of the meeting she « 


the 





rected 


ouquet 





nan the ( ) yy ) il 
bestowed it 0 ne 
“Was George npressed b s 
verture ) I Iship ind good 
ng: did he fall his rival’s neck and 
kiss hin sa did not H 
eaned o so that the rival shou 
not los ) tne yt us vords 
and the emarked quite distine 
‘Culled \ hi wil | elucidates 
sun ’ deg 1 of vo imo’tal sou 
Is gahing to allow some of youan 
friends the pleasure of laying a bouqu 
flowahs in youah han’s one er dese 
davs 1 ye eve nik ( wont he 
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Payment will be made for all contributions on foundry and pattern shop practice suitable for publication 
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thinking of the same thing but it the most practical method is to cast line the method followed 
remained for a husky delegate from the gear the full width of the pattern a wheel with the 
Local 46, Pittsburgh, to put the thought and afterward cut the casting down with the arms off center and in the 
into words. He fidgeted around for a_ to the required size in a lathe in the’ second instance we shall 
few minutes, probably with visions of a machine shop. However circumstan- method to be followed to 


cool, dark and restful haven behind a ces sometimes arise where this method wheel with the same 


in molding 


required face but 







indicate the 
produce a 


width of face 







pair of swinging half doors in his cannot be considered, or where for eco- but having the arms in the center 
mind’s eye. Those good old days, nomic reasons it is cheaper to do the’ of the resulting casting. 

alas, now are past and gone and you work in the foundry rather than in “The hole is dug, the pattern leveled 
may experience difficulty in visualizing the machine shop. and rammed up to the parting line 
the scene and it is simply with a view “If it does not make any difference inside and outside as indicated in the 


of refreshing your memory that I refer whether the surplus metal is all taken first article of this 
to the details. He 


probably saw him- 


series describing 


how to bed a eat 








‘ > Wheel in the floor 
self standing _ at — , ' . — _ — \ 








short, Straight 
ease, one foot on 





edge provided with 
the brass rail and 





a jog correspond 




















one elbow resting 








ing to the thickness 


on the mahogany in of metal to b 








the characteristic 





taken off the wheel, 





attitude prescribed 


in this mstance 








by Rule 37, Section one inch is em 
A, constitution and 





ployed to make a 








by laws of the In- 






parting around the 








ternational Order outside of the 


of Masters and 








teeth The cope 1s 





Pilots, when taking then set on, rammed 





a schooner over the —. 


bar. He stood it ne somes 
as long as he could 8 A 


and then in_ the 


full of sand, lifted 


4 
ka 








af : _- ‘s ¢ NJ 
> ae off and rolled overt 
The l-inch ring 


cavity in the teeth 

















tone of voice af ; res phe ; = me yt ee aes and rim projecting 
rO REDUCE THE FACE OF THE WHEEL BY 1 INCH AND STILL MAINTAIN THE ; : 
ARMS IN THE CENTER IT IS NECESSARY TO TAKE HALF AN INCH OFI above the joint in 
grown male molder THE TOP AND HALF AN INCH OFF THE BOTTOM the drag, then 1s 
working under di 


fected by the full 






illed with sand and 
hook—you know—NOW ‘at crane!’ this off one side or not, in other words if 


slicked flush with the parting or joint 
bird hollered; ‘Oh 


Some one stick avent the customer is willing to accept a _ line of the cope flask 





' Two or three rows 





wire in that wind bag.” Now I am op gear wheel having the arms off center, of 3-inch nails either in the ring patch, 





posed on general principles, hygienic and the job can be made either in the with the heads either flush or a little be 


otherwise to allowing perfect strangers floor or in a flask; but if it becomes neath the surface will 





prevent the 
to stick vent wires in me so I shall necessary to produce a wheel nar- sand from 





falling out when the cope 


confine what few remarks I have to rower in the face than the pattern 






is inverted for closing 
make on the molding of gears to one and yet have the arms in the center “Before the pattern is drawn _ the 
or two phases of the question. a 3-part flask will be required. molder with his sharp pointed trowel 
“In a brief way and without attempt “For illustration we shall take the removes the small block of 


ing to do full justice to the subject pattern 6-feet diameter, 6-inch face 





sand which 





remains in each tooth. He then slicks 
| have outlined the methods usually formerly employed to make a gear the 





top of the sand tooth, taking par 












‘ employed when it becomes necessary wheel 6 feet in diameter, 7-inch face ticular care to see that the top is 
to make a gear wheel the same di- In the present instance we shall as kept slightly below the surrounding 
ameter as a given pattern but having sume that the order is for a 6-foot surface rhis precaution is observed 
a wider face than the pattern. I diameter gear, but with a 5-inch face. to prevent the cope surface from ai 
now shall direct your attention to the In the first instance we shall out- tually coming in contact with the tops 
methods practiced a of the sand teeth 
when the order é S and is carried un 
calls for a gear ( ? | >) ) der the foundry 

‘ narrower on _ the n f h» 





maxim that a 


y SiTTIN a \(l 
face than the pat- FAS * = THAT Y-€ S = 


tern. In many cases HUH ? 
‘ 


fin is better than a 









crush There is a 





tendericy on some 






men’s part to carry 
this safety factor to 


extremes the result 






being that a lot of 





time is wasted in 


, Sh . us| 


BOTTLE 


A St £ 4 Ly 


FOUNDRYMAN WILL 





YOUR REAL OLD GENUINE 





SIT ON ANY THING FROM 





A BROKEN 





TO A LUMP OF COKE 











on 


equire d W he 
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rest on the flange of the flask. How 


ever, in the event that the flask is 


me of the rough examples. usually 
roul the foundry it will be neces 
sarv to emplo 1 sho t piece of boar | 
t with a shoulder it one end to 
make the parting Che shoulder rests 
mm ti top of the ri ind since it 1s 
desired to cut half an inch off the 
yotton rf the vheel, the yoard extends 
down within half an inch of the bot 
tom, in this case t will be 5 inches 
between. the shoulder and the cutting 
nd of the board which makes th 
parting 
e board is pulled all th Wa 
iround the pattern, res iting 1 a flat 
surface half an inch highe than the 
lower tact vf the pattern and approx! 
mately flush with the joint face 
the upper flange on the drag \ sharp 
point ] trowel 7; other suitable too! 


’ , 1 P “Se a 
twee the teeth and also » Ss x tn 
artine all over Parting sand 
1.7 } + + 
sprinkled over the joint and el i 
id the ‘ + +1 ; th ] 
sa s ft Ww oO 1¢ er is a 
r id des ribed | e! the 1¢ 
' , ' 
flasl s ywered into place and ramn ! 
; ] ] 
) sand 


levices i c ) 1 to carry th 
elgnt 7? S I tn cheel If tn 
flas d r¢ isiderably ver 
. t might ecessary to use a 
{ting plate or grid attached in a suit 
manner to the cheek flask. Usu 
a flask can be found in which 

t spac between the pattern and the 


wall of the flask does not exceed 0 


inches and in such a case a row of gag 


gers is all that is required to carry 


the sand \ long nail is set at an 
angle in the point of each tooth at 
the bottom as vell as at the top 
The size of the nail will depend on th 
shape ind depth of the tooth Gen- 


} 


erally speaking nails with small heads 


known as finishing nails are the mos 


suitable When nails with large flat 
heads a employed especially on the 
otto e small triangular pieces of 
Sand 10 oe the points of tl t t 
ire apt fall off 

After eek las been I ed 
the joint — a ton of the teeth 
s mad tl manner ult l cde 
scribed 1 this instane t ird 
( lo | I th urpost "oO 
vided t i ha inch 1O¢ stead 
) rie is th lormer ince 

1¢ t ] 1s nade flus vit 
the t] Ippe flange th 
eek flash d this a ingement ives 
ie t 11 rojecting In 
rove t irt y l 

The cope is fted off and f hed 
1 ring being nailed ind filled wit] 
sand as described rreviously Ch 
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pattern then is drawn out of the cheek, 
after which the cheek flask is lifted off 
1 set down on suitable stands. This 


an 


method, by the way, furnishes a bet 


the cavity left in the drag by the pat 
tern below the parting line \When 
the mold 1s assembled it 1s apparent 
that it will be one inch narrower on 
P 1 | ‘ 
1¢ race and since a lail in 1 Vas 1 
tl the top and 1 S¢ md lall ich 


that the arms are in the same relative 
Osition as at first, that is in the centet 

“It’s a funny thing about gear wheels 
they have more peculiarities than the 
hgure 9 and the more you know about 
them the more you find that su don’t 
KNOW “ 

“Well 1"] tel uu one th pe I 
said, “I have heard all I want to hear 
bout them for on ght. Sit still 
tor a while and give one of n t 
cherubs a lance to dash tt solo 


1 , 

dog ind 1 t snappy 

ro ' q . aor AA 
rpRmaam Yo sana } i, 

uwTPinail tall USCd iO lVilxX 





¢ nw .. Cc J 
steel Facing Sand 


Question In steel foundry practice 
[ understand that the molding sand of 


ten is composed of sharp sand bonded 


with clay Will you kindly advise me 
how the clay is prepared for mixing 


with the sand and the various methods 


of mixing practiced in steel foundries 
The reclay received at our plant is 
not ground fine and only about 1/3 will 
go into suspension in water. Can you 


suggest any quality grinding equipment 


grind the clay fine enough to 


go into suspension 100 per cent 


Answer Sand for any kind t 
molding whether for ferrous or nonfer 
rous metals is composed of sharp san 
bonded with clay The only differen 
between the sand used for steel molding 


and that used for any other metal wi 


the exception of monel metal is tl 
n account of the high silica conte: 
necessary the former must be prepa 
artificially while satisfactory mold 


sand for the other metals is found 1 


mixed in the natural state Pure si 
sand practically is the only mater 
available that is suff ntly refract 
t withstand the heat of molten 

However, pure silica sand has no |! 


and therefore cannot be rammed or pack 
into a detinite shape It is necessat 


to mix it with some agent that w 


loss of refractory quality. The m 

















+ 
> 
2 


September 1, 1921 


convenient material for this purpose 
is some form of fire clay. 

For light steel castings, about two 
shovels of silica sand added to a wheel 


molding 


harrow full of ordinary good 


sand will work satisfactorily. As the 
weight of the castings increases the rela- 
tive proportion of silica sand and mold- 
reaches a 


ng sand changes until it 


point where the mixture is practically 
all silica sand with a small proportion 


of fire clay. The only satisfactory way 


OW 


MT nT) 





o 7 P C cw IDo ag > 
u>rass va Pe ofals Fltted 
, 
W experi d some troubl 
with our ball coc valves when m service. 
The valve seat shows a pitted surfaci 
j j ; 4 > | 
short tii li } uo«@w; iasoft red 

s We } 1) f the cast 

v § ; fp } 

It is impossible to make suggestions of 
value without an analysis ot the metal 


composing the valve and a knowledge 


of the conditions under’ which the 
valve has been used Was this valve 
used for steam pressures? If so, what 
were these pressures, if it was exposed 
to superheat the pits in the seat could 
be expected in a soft red brass. If the 
valve was used in water, what kind of 
water was it? Was it acid; or alkaline? 

It is evident whatever the service, that 
the alloy is unsuited and will not stand 
up to the work. The following alloy will 


give better service: 


Copper 88 per cent 
Tin 7 per cent 
Zinc 3 per cent 
Lead 2 per cent 


The peculiar shape of this valve would 
favor putting a high grade bronze in- 
sert in to form the seat of the valve, 
+} } r 4) ] sa] +} } , 
the body of the valve could then be of 


he present alloy 


o.22... #... Wie 5 2 eek. 

HYOiders ror iNIcKel Silver 
We desire to obtain the formula for 

as Ider that will adhere ‘to nt kel silver 


castings having an approximate analysis 


of copper, 55 per cent; sinc, 25 per 
cent, and nickel, 20 per cent. This 
solder should take and maintain a 


polish like that on nickel silver of the 
above analysis, and at the same time 
must be of such low melting point thai 
it will flow under the soldering iron. 


The best solder that can be used for 
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of mixing facing sand for steel castings, 
or for that matter, facing sand for any 
kind of castings, is in a grinding pan 
or muller. With this method of mix 
ing the sand and clay it does not matter 
whether the material is in lumps or 
not; or whether 10 per cent or 100 per 
cent will go into suspension in water 
If it is left in the pan for about five 
| 


minutes, the particles of sand and clay 


will become thoroughly incorporated and 


1 


that is all that is required of the clay 


i Ha ELUTE EL CLC 


By Charles Vickers 


the purpose mentioned is silver solder, 


and a_ suitable mixture would be as 
follows: Fine silver, 3 ounces; copper, 
2 ounces; zinc, 1 ounce. This metal, 
however, cannot be melted with a solder- 
ing iron, and a solder that will meet 
this latter requirement must necessarily 
be composed of tin and lead. Then it 
is nothing but ordinary solder. It is 
doubtful whether a solder that will 
match nickel silver in color and _ take 
the same polish, and in addition melt 
at a low temperature can ever be de- 
veloped known at 


An alloy of tin 75 per cent; cadmium, 


None is present. 


25 per cent, might be tried as it is 


harder than ordinary tin-lead_ solders, 
and if it will adhere to the castings, 
would polish better. If this fails the 
which 


properly applied would be satisfactory. 


only resource is silver solder, 





Remedies Trouble with 
Aluminum Castings 
We are 


an aluminum 


your imspection 
shaped like a 


sending for 
casting 


7 } — - » 2 
dome, with which we are having con- 


siderable trouble. The surface of th 
casting looks perfect in the rough, ut 
after being roughed off shows siall 
holes under the thin skin of metal. 
castings are molded on a power squ 

with {ibai molding sand and } 
about five mech »f sand over the cast 
ing m the cope 1 dry sand core ts 1 
to shape the interior This core ts ! 
iw halves pasted { fine) The s 
»f the core a not vented. The « 1S 
are gated at th hottom., No } r iw. 
used I re using an alloy > >) 


per cent cluminum and 10 per cent ccf 
per, fluxing it with salammoniac. We are 
touch- 


which is dipped ont and 


Jy ; ; 7 ; - , I, , j . 
mg mit n potswith no filam 


ing th metal 


hand ladles at a tempera- 
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The foregoing only refers to the facing 
sand. The composition of the sand em 
ployed for filling the flasks does not 
matter. In the course of time it eventu- 
lly will acquire a high silica content 
from the constant addition of the facing 
sand and in that way the amount of new 
sand gradually can be cut down Che 


only element that burns out is the alu- 
mina or clay and this element must be 
added constantly in greater or less 


amounts depending on circumstances. 


and Why in Brass Founding 


i mune 
f 
} rang fi t 152 1400 degrees 

/ } 
lhe metal thickness of this casting, 
we note, 1s ample to ensure it running 
without any difficulty Hiowever, the 
location of the gat makes it neces 
sary to pour with much hotter metal 
than would be necessary if the metal 
flowed downward nstead having 


to rise in the mold he hotter that 
aluminum is poured, the greater is the 


tendency to the defects shown by this 


casting The sample has small, clean 
holes exposed just under the skin, 
and in this instance these holes are 
found exclusively on the side adjacent 


to the gate, where the hottest metal 


has lain. 
holes 


The cause of these might be 


assamed to lie in the trapping of air, 
but we do not subscribe to this opin- 
ion It looks more reasonable to us 
t holes to 


blame the cause of the 


sas or water vapor produced by the 


highly heated aluminum, in contac 


mold It 
has been determined by experiment that 


with the damp sand of the 
hot pouring will produce this kind 


ot defect, also the defect known as 


porosity, or black specks on the sur 
face of the castings \lso, hot poured 
castings will be much lower in strength 
than castings poured cool, other things 
being equal 

aluminum 


Just what when 


heated 


occurs 
above 1400 degrees Fahr., is 
poured into sand molds has never heen 
determined with © scientific 
W e are 


in the present case to be 


accuracy, 
inclined to regard the holes 
caused by 
steam, as there are only a few of them 
and they are located on one side the 


When the 
all parts of the 


casting. holes permeate 


’ 


casting, are smal 


and round and resemble black specks 


on the polished surface, they are not 
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due to steam but to some gas, probably 


hydrogen. Water is dissociated into 
its constituent gases by heat, but it 
requires a temperature of 1832 de- 
grees Fahr., to start the change and 
it is only half complete at a tew- 
perature of 4532 degrees Fahr. This 
is much higher than the temperature 


at which aluminum is ever poured irto 


sand molds, but a point that has vet 


to be determined is whether this 
change would take place at a lower 
temperature in the presence of eated 
aluminum. The chemical activity of 
the aluminum has to be reckoned with. 
It is known that if this activity is in- 


creased by additions of such ¢x 
calciw™, 


the 


tremely active elements as 


barium, strontium or magnesium, 
alloy cannot be poured into damp sand 
molds 


at any 


castings 
sufh 


and produce sound 


temperature at which it is 


liquid to flow. Therefore, it 
that the 


aluminum is cast 


ciently 


follows temperature at which 


into damp molds is 


so extremely important that it will 


pay, from a production standpoint, to 
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see that the castings are of a sufficient 
thickness to enable them to be poure:! 
stiil 


nothing 


moderate temperature and 


We that 
gained by aluminum 


at a 
run properly. mean 
will be making 
that 
temperatures in 
the 


cavities, 


castings so thin they must be 
poured at high 
to run them, 
steam 


will 


order 


for loss due to gas 


and shrinkage and 
counter- 
This 


vacuum 


cracking many times 


balance the saving in metal ap- 


plies to all such castings as 


sweeper parts, which are often made 


too thin, or are designed so they must 
that is difficult 


be molded in a way 


to get the castings to run 


The dome casting we are considering 


is quite heavy; it will run easily at a 
moderate temperature It can be 
poured at 1256 degrees Fahr A tem 


perature of 1292 degrees Fahr., or 700 
Cent., 


maximum at 


degrees should be considered 
the 
ings should be 
ladles a temperature of 
Fahr., in the kettle 
to allow the 


which chunky cast 


Using heated 


1350 


poured. 
degrees 
hot 


aluminum §t 


should be 


enough 
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reach the molds at the proper pouring 
point io be 

The 
metal 
controlled by the 
ture of the metal in the kettles. If 
fail to the 
gate it will pay to experynent to get 


temperature. This is a 


determined by experiment. 
ing temperature of the 
controlling 


pour- 
can be 
tempera- 
the 
castings run using present 
a suitable method of gating. We note 
the the the dome 
badly showing that the 


fails to feed the shrinkage of the cast- 


bosses on inside are 


shrunk, gate 


ing Several kinds of drop gates 
could be used to advantage in the case 
of this casting. Try a heat using a 
single gate on top, %-inch in diam 
eter at its juncture with the cast 
ing and enlarging upward. Pour as 
cool as possible, try’ 1250 degrees 
Fahr., and slowly increase if nec 

sary. If one gate does not correct 
the fault, try one or more pencil .sates 
on top, though these latter -eqgtire 
more molding time. \ little cutting 


and trying with gates, and a lowering 


of pouring temperature will solve the 


problem 


The Molder Is the Best Pattern Judge 


BY M. E. DUGGAN 





N SOME pattern shops it is for some particular job he had to secure more or less hand tooling. On the 
customary to judge a man by permission from the foreman. It was other hand I have worked in_ shops 
his ability to construct lang claimed that the narrow saws broke where the men were forbidden to band 
and complicated work in a_ too easily and permission to use a saw a pattern or piece of a pattern to 
workmanlike manner and within a given narrow saw was not easily obtained on a finish if it could be finished in the 
time limit This is hardly a fair test account of the time lost in changing lathe. The man in charge of each of 
for a new man inasmuch as the man _ from one size to another these shops considered his system the 
who has set the time limit may have I have been in another shop for the best and was prepared to advance argu- 
been employed in that shop for many past 12 years and during that time ments to prove his contention From 
years and is thoroughly familiar with I never have used a saw over %-inch the foregoing it readily will be appar- 
1 the tools and appliances and also’ wide ind have been accustomed to ent that it is idle to talk about stand- 
has an intimate knowledge of the short splitting the line on large or small ard patternshop practice and = equally 
cuts peculiar to each shop I have circles Many patternmakers are ac- idle to talk about sizing a man up by 
worked in a large manufacturing es- customed to the same practice and mani his initial performance in a new shop, 
tablishment where a inch band saw festly they would be working at a dis- unless it happens to be similar to the 
was considered the most suitable for advantage if they had to do their saw- me he left. 
the general run of work If a man ing on a -inch band saw. In_ such Large and complicated patterns are 
wished to substitute a smaller size cases allowance must be made for made to suit the peculiar circumstances 
— _ ssienlicnremntcmanitins 
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plant and 
to be a good 


obtaining in each individual 


I always have found it 


plan to call the foundryman into con- 
sultation before laying out a job of 
that character. My observation leads me 
to believe that this plan is followed 
extensively in the case of large pat- 
terns, but usually the patternmaker 
does not think it worth while to con- 
sult the foundryman in regard to the 
construction of small patterns. This is 
a mistake, for frequently trifling de- 
ails are overlooked which either in- 
crease the work of the molder or in- 
crease the cost of the pattern or both; 
little jolts and kinks which could have 


been straightened out if the foundry- 
man had been consulted before starting 
the pattern. 

The top or face of a certain pattern 
is shown in the accompanying illustra- 
tion. The loose lugs on the top were 


discussion between 
As no 


meals 


the subject of a 
some of the patternmakers. two 


of them could the best 
of attaching the lugs they 
question to the molder who was making 


told 


agree on 
submitted the 
the job in the foundry and he 
that 


first 


them they all were wrong. 


The 


as only 


patternmaker insisted that 


two castings were wanted the 


should be given plenty of draft 


the 


, 
lugs 
fastened on main 
lhe 


should be 


and pattern per 


manently. second man said that 


the pieces made loose and 


} 


by two nails 


He 


needed on 


located on the plate wire 


in each lug as shown in Fig. 1. 


claimed that no draft was 


the blocks 


the cheapest 


and submitted that this was 


way to make a _ pattern 


one or two castings were or- 


when only 
dered. 
decided that the pieces 


draft 


ao seed 
The foreman 


would be 


light and 


vive a s 


would be located and held on the plate 


by wooden dowel pins He fastened 
two 3-inch dowel pins in each block 
They were driven tightly in the block 
the free ends nicely tapered and _ fit- 
ting freely into holes in the pattern 
plate This detail added about $1.25 
o the cost of the pattern 

The pattern was sent to the foundry 
with an order for two castings. The 
first casting was made on the follow- 
ing day but the second casting was not 
made until ten days later and in the 
meantime the dowel pins had shrunk 
and worked loose and one set fell out 
and was lost. The molder did _ not 
take the pattern back to the pattern 
shop to have the dowel pins replaced. 


He selected two wire nails correspond- 
ing in length to the thickness of the 
block and having driven them through 
he set the block in its proper position 
on the plate and then drove the nails 
another eighth of an inch into the 
plate. 

While I do not endorse this method 
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block on a 
cite it as an 


of fastening a pat- 


illus- 


cope 


tern, and merely 


what occasionally happens in 


still I think 


spent in boring 


tration of 


the foundry, that an hour 


or two holes, cutting 


and fitting eight dowel pins for a pat- 


tern that was only to’ be used twice 


and 
this 


was a waste of time 

\nother 
brought to my 
inder 14 


inches * inside 


money. 
kind 


attention recently. 


was 
\ cyl- 
diameter, 10 


example of 


inches outside 


diameter and 27 inches 


long was made one inch larger in out- 
side diameter by attaching '%-inch lag- 
ging to the outside. The strips to 
cover the pattern were cut slightly 
longer than the pattern, 1 inch wide 
by %-inch thick. The sides of the 
strips were tapered, given a coat of 
glue and fastened to the pattern by 
three wire nails in each one. The pat- 
ternmaker proposed to turn the cyl 
inder down to the correct size in the 
lathe and therefore it became _ neces- 
sary to countersink the nail heads 
over '%-inch to clear the turning tool. 


Approximately 50 strips with three nails 


in each means 150 nails to be treated 
in this manner. After the pattern was 
turned down to size the nail holes were 
puttied and then the pattern was given 


a coat of black shellac in the usual 


manner. 


In my opinion a great deal of the 
work was unnecessary. \ perfectly 
satisfactory pattern could have been 


constructed by preparing, the strips the 


proper thickness in the first place 


might have been %4, % or even 1-inch 
in width bound together by a few spots 
of glue on the edges, even left 


open, and fastened to the pattern by 
three 1% or 1 wire nails driven 
in flush with the face of the strips 
The strips at the joint could be touched 
with a piece of coarse sand _ paper 
wrapped around a wood block and then 
either with or without a coat of black 
shellac the pattern would be ready for 


the foundry 


Devise Method for Nickel.- 


ing Aluminum 


Nickeling of aluminum is one of the 
most interesting problems before the 
electrochemist, but up to the last few 
years little has been accomplished in 
solving this difhculty Loen Cill and 
and Maxime Gasner have presented the 
results of extended = studies and re 
search on this subject before the French 
\cademy of Science (Comptes RKendus, 
May 25, 1920). Micrographic examina 
tions of nickeled products showed clear 


ly that the adherence of the coating 1s 


a function of the efficient penetration of 


the nickel into the cavities of the prod 
uct to be nickeled. Satisfactory results 
were obtained on sandblasted parts. The 
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conditions influencing this operation were 


found to be: 
Rapidity of the 


sandblast which is a 


function of the ressure of the at 
used and of the air pip 
Size of the grains of sand 


Time elapsed between sandblasting and 
nickeling. 


Thickness of the laver of nickel 

Che conclusions at which investigators 
arrived are 

Best results are obtained by using 


sand passing through a 0.008-inch mesh 


sieve. 

The most convenient pressure for the 
sandblast is 21.5 pounds per square 
inch. 

The nickeling is not affected appreci- 
ably by the length of time elapsing be- 
tween the sandblasting and nickeling 

The best adherence is obtained when 
the thickness of the coating is not more 
than 0.0004 inch 

The investigators have also worked 
on nickeling by using an_ intermediate 
layer of copper The entire operation 


Sandblasti with 0.008-inch 


CONSISTS OT 


size sand under a pressure of 21.5 


pounds per square inch; nickelplating to 


a thickness of 0.00024 inch which re 
quires 0.5 hour with a current of 08 
ampere per square decimeter; copper 
plating to a thickness of 0.00079 inch, 
which requires 2 hours, with a current 
of 1 ampere per square decimeter; pol- 
ishing; nickelplating to a thickness of 
0.0002 inch, which requires 1 hour, with 
a current of 1 ampere per square deci 
meter; polishing 

This last method f nickeling gives 
excellent mechanical and chemical re 


sults The electrolytic baths used were 
For nickeling; 150 grams nickel sul 
phate and 50 grams nickel ammonium 
sulphate per liter I vater 
For coppering 150 grams copper sul 
phate and 20 grams sulpburic acid pet 
liter of wat 
Hawaiian Plant Makes 


Heavy Work 


(C ontinucd tro Page 674) 
office This system enables the man 
agement to keep production up to its 
proper schedule It ilso assists im 
properly controlling the various mat 
ters pertaining thereto, and often 
avoids occurrences that delay produc 

tion and prolong delivery dates 
The men in charge of the various 
departments in the Honolulu Iron 
Works Co were chosen because of 
special training in some particular 


phase of the business, and each man 


in the organization is responsible for 
the successful performance of his par 
ticular duty. Furthermore, a_ rigid 
system of inspection assures the ac- 
curate completion of all work, and 
acts as an additional check upon the 


finished product 
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Pig lron Production Slumps 


IG iron production has fallen continuously 


this year until in July it reached an un- 

precedented low output relative to capac- 

ity, the output being only 864,580 gross 
tons of iron. The rate at which production has 
fallen may be judged from the report of the Amer- 
ican Iron & Steel institute which shows the pro- 
duction of all grades of pig iron during the first 
half of the year to have been 9,530,981 gross tons, 
or at the rate of 1,588,497 tons per month. Com- 
pared with the pig iron production of 1920, which 
was 18,435,602 and 18,940,385 tons for the first and 
second halves respectively, the July record seems 


all the more startling. The output of foundry pig 
iron has declined in about the same proportion, be- 
ing 1,320,219 gross tons the first half of this year 
igainst a production of approximately 2,900,000 
tons in each half of last year. The drop in pro- 
duction of both malleable and charcoal pig iron 
has been even more remarkable. In the first half 
of this year the output of malleable pig iron was 
only 165,522 gross tons, as against 666,165 tons 
the first half of 1920 and 644,786 tons in the last 
half of the same year. Production of charcoal pig 
iron is given as 69,935 gross tons the first half of 
1921, and 155,621 and 167,784 tons respectively the 
first and second halves 1920. The redeeming fea- 
ture of these figures is that they are a record of the 
past and not of the future. However, the low pro- 
duction record is under the rate of normal consump- 
tion and therefore an increased tonnage must soon be 


of 


produced. Already the output of steel has been 
changed from a decreasing to an increasing rate, and 


the output of pig iron will probably follow. 
Foundrymen’s Association Active 


FFORTS to broaden the field of activity of 


the American Foundrymen’s association 
should meet with success. The monthly 
bulletin which the association is preparing 


to publish and which it will issue to all its members 
is a forward step. Keeping the members advised 
of the activities of the association between conven- 
tions and calling their attention to important ar- 
ticles in other journals bearing on foundry sub- 
this bulletin will be of great value. Along 
this same line, the index of all its transactions 
which recently was prepared by the association is 
of assistance to foundrymen desiring to ascertain 
what has been presented on any subject relating to 


jects, 


the technical phases of the industry. A thorough 
cross index serves to locate every article since the 
association’s first publication. This active aid to 
its members is highly commendable and marks a 
service to the entire foundry field. Recently the 
association has canvassed its members to ascertain 
how many will agree to co-operate with Secretary 
of Commerce Hoover by supplying a report of pig 
iron on hand at the end of each month and the 
amount used during the month. Such information 


tabulated will enable 
the future of the pig 
intelligently and to govern their purchases accord 
In thus proving its ability to serve the en 
as well as its individual members, the 
more has justified the commanding 


whet foundrymen to estimate 


course iron market much more 
ingly. 
tire industry 


association once 


position which it occupies. 

















Trade Outlook in the Foundry Industry 


MPROVEMENT noted in general busi- 
ness conditions and reflected most sharply 
in the demand for pig iron during the early 


weeks of August has been retarded dur- 
ing the closing weeks of the month. A slight 


strengthening in prices is credited with this con- 
ditions, manufacturers affirming that buyers in many 
cases have held back awaiting the outcome of 
the reaction. It is significant that the increase in 
pig iron sales was not coincident with nor fol- 
lowed by a marked pickup in the foundry melt. 
The buying tendency in early August was due 
partly to anticipated requirement and partly to the 
belief that the price was at the lowest point. 

With the improvement in demand 
for pig iron, and an indication of 
price advances, an effort was made 
by some large foundry interests 
to cover on third quarter require- 
ments for the present year. Fur- 
naces declined to quote for delivery after Sep- 


Sellers 
Are Wary 


mediate effect upon their business from the price 
cut as casting stocks are in advance of the finished 


machinery at the present time. Malleables, in 
general, show little improvement from the low 
level which has prevailed during the past few 
months. Automobile requirements still are nom- 
inal, demand for electrical sundries is below aver- 


age and the railroads are not using a large ton- 
nage of malleable castings under the present pol- 
icy. Shops specializing in smaller castings for 
miscellaneous machinery, notably textile machin- 
ery in the east, are slightly more fortunate than 
those dependent upon the different lines previously 
mentioned and are receiving moderate orders. 


From all sections of the country 

; come reports indicating that the 
Repairs repair business coming from the 
Increase railroads is increasing. In_ the 
east, the Lehigh Valley railroad 

awarded contracts on _ repairing 


3200 cars, while similar though smaller orders are 














tember, but noted from 
some fair ton- roads through- 
nages of pig Prices of Raw Material for Foundry Use out the west, 
iron were pur- CORRECTED TO AUG. 25 the southwest 
chased, notably Iron Scrap and the New 
" ‘ - N 2 Foundry, Valley . $20.00 to 20.50 Heavy melting steel Valley .$13.00 to 13.50 ; yl; , . 
by ra d I at or N 2 Southern, Birmingham 19.00 to 20.50 Heavy melting steel, Pitts 13.00 to 13.50 ngland State Se 
and Sanitary No. 2 Foundry, Chicago.. , 20.00 Heavy melting steel, ¢ hicago 11.00 to 11.50 N ew equip- 
m vuf ' 4 N 2 Foundry, Philadelphia 20.35 to 21.75 Stove plate, Chicago 13.50 to 14.00 ment ‘ 
ware al ac- No. 2 Foundry, Buffalo 19.50 to 21.00 No 1 cast, Chicago. 14.50 to 15.00 ec also 1s 
T ’ le- Basic, Valley ....... ; . 18.00 to 20.00 No. 1 cast, Philadelphia 16.50 to 17.50 er “i * 
turers tor . . Basic Buffalo : E .. 19.00 to 20.00 No. 1 cast, Birmingham 15.00 to 16.00 h ing pul 
iverv during Malleable, Chicago........ 19.50 to 20.00 No 1 cast, Buffalo 12.00 to 12.50 Cc lased as urge 
weal Malleable, Buffalo seesee 20.00 to 21.00 Car wheels, iron, Pittsburgh 14.00 to 14.50 _ 
August an d Coke Car wheels, iron, Chicago 14.50 to 15.00 ently needed, 
er . . Railroad malleable, Chicago 14.50 to 15.00 - Rint 
¢ Pp tem be r. Connellsville foundry coke $3.75 to 4.50 Agricultural mal., Chicago.. 14.50 to 15.01 a few hundre 
The close ot Wise county foundry coke 6.00 to 6.75 Railroad malleable, Buffalo. 11.50 to 12.50 cars and indi 
the month has vidual locomo 
been marked tives in most 


pig iron 
show an 


by a decrease in inquiry and a drop in 
orders. However, August probably will 
increase in tonnage of iron produced over the 
previous month, as a steady though light demand 
continues from the foundries. The slight stiffen- 
ing in prices, both of pig iron and scrap is one of 
the best indications of the general conditions in the 
industry. It will be noted that small increases in 
these commodities are shown when the prevailing 
prices are compared with those of two weeks ago. 
Starting soon after the middle of 
August, price reductions were an 


Implements nounced in practically all imple 
: so . AV ’ 1 

S. ‘se have ranged 

Ase Cut ment _line These have range: 
from 7 to 40 per cent and cover 


tractors as well as plows, cultiva- 
tors, seeders and other machinery more properly 


considered under the heading of implements. In 
many cases, manufacturers have large stocks ol 


this equipment made up and in stock and the 
reduction was made to clear their warehouses and 
to stimulate demand in anticipation of higher crop 
prices. and a heavy harvest this fall. That this 
has been effective to some degree is noted from 
reports of local manufacturers’ representatives in 
the field who report orders for implements as 
having increased, particularly through the south 
western states where the small grains have been 
harvested. Malleable jobbing foundries making 
parts for agricultural machinery anticipate no im- 


This activity is exerting an 
influence in some localities upon foundry operations. 
Building construction still continues to improve. 
This is reflected in the demand for plumbing sun 
dries, soil pipe, sanitary ware and builders hard 


cases being placed. 


ware. In New England, according to the F. W. 
Dodge Co. report, July contracts were 28 per cent 


in excess of those for June. Contemplated work 
reported in July was 55 per cent in excess of that 
reported for the previous month. Despite 
conditions, which prevail in practically all localities, 
the demand for stoves and furnaces is below nor- 
mal. Many manufacturers are stocked heavily ir 
anticipation of late buying, and a few continue to 
make castings, which in some 


+1 
~1lE se 


cases are assemblicad 


and in others are merely placed in warehouses. 
Nonferrous foundries in general are 

on low operating schedules al- 

Brass though exceptions are found in a 

le leactve 'e¥ aluminum plants making au- 
tomobile specialties. Pistons and 

permanent mold aluminum cast 

ines are in fair demand. Prices of nonferrous 
metals, based on New York quotations in the 
Daily Metal Trade of Aug. 25, follow: Cast- 


electrolytic copper, 11.75¢ to 
4.50c to 4.55c: Straits 


ing ¢ pper, 11.37'%4.c: 
12.00c ; lead, 4.40c : antimony, 


tin, 25.62%c; aluminum, No. 12 alloy, producers’ 
price, 23.80c to 24.00c and oven market, 16.00c to 
17.00c. Zine is 4.15¢, E. St. Louis, Ill 








the Saginaw Products Co. 


afl 


division of the General Motors 


Corp. Saginaw, Mich., has tendered 
his resignation, effective Sept. 15 \fter 
1 two months’ vacation Mr Wilson 
wain will return to active business 
and probably will locate in Detroit. Mr. 


Wilson is one of the pioneer manu- 
facturers of castings for motor. cars 


ind trucks and to his ingenuity and 


skill is attributed a large part ot 
the wonderful success attained ry 


foundrymen in the production of these in 
tricate parts. In 1902 Mr. Wilson entered 
the employ of Leland & Faulconer Co., 
Detroit, in the capacity of foundry super- 
intendent. At that time this company was 
ngaged in the manufacture of gas en- 
gines for the Cadillac Motor Car Co 
with which it subsequently was 
merged Mr. Wilson continued in 

he foundry operations and 


charges oO! 


in 1909 also was appointed manager 
of the Michigan Motor Castings Co., 
which protluced cast parts for Buick 
cars. Until early in 1919 Mr. Wilson 


had charge of the operations ot both 


the Cadillac and Buick foundries, when 


he Vas transferred to Saginaw bv the 
(sener il Motors lL orp his rout Irv 
s one ot the largest ot the wo ld, de 
voted N sively to th Nn facture 
) ist ys lor notor irs and ls L 
elt of 225 tons per da Mr. Wils 
designed this shop and a ged its 


entire equipmel 


F. 1. MeGrail has tendered his resig 
nation as foundry superintendent of the 
Honolulu Iron Works Co., Honolulu, 
Territory of Hawai, and will come to 


foundr 
the United States to engage in tounary 


work 

Hort Penrose, form f Shim 
& Co Pittsburgh ind) = Philadelphia 
has become associated with the Cleve 


land-Cliffs Iron Co. in its pig. iron 
ales department with headquart 


Cleveland 


B. C. Page is severed his connection 
with the Sheffield plant of the Fair 


hanks, Morse & Co. at Three Rivers, 
Mich., to become superintendent of t 
gray iron foundry of the Best Steel 


Castings Co., Oakland, Calif. 


\. J. Snyder has been appointed super 
intendent Oo! the l nique Brass B 
Buffalo. Mr. Snyder was formerly con 
nected with the Aluminum Castings Co., 


Detroit, and more recently was with the 


OSEPH J. WILSON, manager 


of the gray iron foundry ot 


Ordnance Ci 


residet 


n Milwaukee, July 





Electric Co., Springfield, Mass 
who for some years 
with the Chrome Steel 


Chrome, N. J., and later en- 


brass foundry |} 


made superintendent of 
West Brighton Brass & Iron Foundry, 


Brighton, N. J. 


become affiliated with 


Manganese Mfg C 





PH J. WILSON 


lIding, of which | S 


Mmanaver 


orty-third regular meet- 


sin Foundrymen’s as 
r¢ 


lor the past 10. ve ir 


associated with ] muindry 
sin, and affhilhated with 

ie... Milwaukee was 
scted president Other 
were as follows: First 
Scott Mackey, Stowell 
Milwaukee; second vice _presi- 
Grede, Liberty Found- 
Wis.; third vice presi- 


Biever, J. E. Gibson Co., 


Musiness, 


+} 


formeriy with the Mid 


at Coates- 


1¢ coming year were 





t’ort Washington, Wis.; financial secre 
tury, J. L. Wurm, R. J. Schwab & 
Sons, Milwaukee; and directors, C. | 
Schwab, R. J. Schwab & Sons, Mil- 
waukee, and J. C. Brackett, T. L. 
Smith Co. Milwaukee The association 


was organized to promote better ways 





and means of figuring and developing 
cost methods and to increase foundry 
efficiency. It has experienced a_ con 
spicuous growth during the past few 
years and at the present time is launch 
ing a membership campaign 


Accountants To Discuss 
Uniform Methos 


At the second international cost con 


_——— 
rq 


4 


“1 


ference to be held in Cleve land. Sept 
14-16, under the auspices of the Na- 
tional Association of Cost Account- 
ants, consideration will be given to ex 
ecutive uses of a cost system: distri 
bution of overhead under abnormal 
conditions: cost systems as a means of 


preventing waste: uniform methods and 


standardized costs: and interest as ay) 
element of cost. Reduced railroad fares 
have been granted the conference un 
der the certificate plan and it is ex 
pected that the conference will be th 
most representative gathe 2 rT s 
men ever held 

Uniform cost methods as used} 
trade associations, a subject which has 
received much attention during th 
past few months, as a result of the 
various investigations which have been 
nade oft the activities ft the trade 
issociations, will be liscussed at th 
Thursday morning meeting The fed 
ral trad ommissio1 will have 
ficial repre sentative present It 
believed the discussion will remov 
some ot the uncertainty as to how far 
It is possible legally to go 1 the ma 
te t uniform accounting ethods 
> Be 
Publishes Index to Dat: 

. i. — D 4 

on Foundry Practice 

d J 





In order to render available 
toundrymen, metallurgists and others 
interested in foundry practice the vast 
umount of technical information cot 
tained in the lPransaciion if ti 
American Foundrymen’s Associatio1 
that organization has prepared at 
index covering volumes IX to XXIX 
inclusive. Heretofore the articles ap 


pearing in the Transactions have bee 








September 1, 1921 


indexed annually and it has been im- 


possible for the reader requiring an 


extensive list of references on a parti- 
to the 


without devoting 


cular subject obtain desired 


a 
to 


great 
the 


information 


amount of time and_ effort 


task The preparation of the com- 
plete index is the outcome of the 
action of the board of directors in 


at Pittsburgh, Dec. 9, 1919, 


Session 





by which the secretary, C. E. Hoyt, 
was authorized to engage a librarian 
to prepare a page-to-page index of 
il ivailabl volumes of the lransac 

In cross indexing the text matter 
ot technical articles, an effort has 
been made to include all headings 
under which the reader might rea- 
sonably expect to find the desired in- 


formation For instance, reference to 


li n modern methods of 








discussion o 
cleaning gray iron castings appears 
under “Cleaning,” “Gray Iron” and 
Castings ] the pretace to the 
book it is stated that here has been 
tendency to err on. the side o 
over-indexing” rather th to cross 
dex t Sp g | t conven 
( t S¢ ( tity articles 
\ ( names tne ters, an 
thors’ index has bee rrepared and 
ppears in the back of t 00k. While 
it 1s expected tha the greatest value 
( the work will come from its ust 
s an index of technical data. it also 
ve used to adv g referring 
to reports « ffi d committees, 
S i ‘ es, and other infor 
tio ( to the activities of the 
sso itio | le - whi con 
es i rst omprehens Vv biblio 
gra ‘ foundry subjects covers 192 
o | paves ire ( x 9 hes 
sprue Cutter Lessens Cast 
ing Losses 
P 

\r nproved type of sprue cutte 
wn in the accompanying ustration 

s been designed by William Pfau and 

is clanmed has been used tf some 

rit at the plant f the Buckeye 
raction Ditcher C Findlay, O. The 

rincipal advantage claimed by the 

ntor for the device is that it provides 

r more metal in the runner than the 
rdinary straight sprue cutter and _ this 
ly of metal acts as a feeder and pre- 
ents castings from _— shrinking Phe 
ol can be made in various lengths and 
res The lengtl will depend on the 
lepth of the cope and the diameter 
n the size and shape of the desired 


istings. 
Referring to the illustration, 1 desig- 
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| 
BELT SANDER HAS*NO OVERHEAD BELTS 
nates the thin sheet metal body open also is lifted leaving a tapered h 
top and bottom and sharpened at the Which to pour the irot 
wer edge to facilitate forcing it The ,tool is provided with a handl 
through the sand Elongated openings 4, carried at the upper end of the sten 
5 r we end t wi S provi led 
with i ( ss Pp ( €) I eted t th 
sides { the body | rl ef 
erable I nak« thie ] tw 
P eces with their edges t 
torm the side openings, 2, and n 
rm \ tne openings is \\ al 7 
The s ( neces i a assembiec 
relation \ t] s p 6 oft 
landle e inv applied fo 
a matent 
New Belt Sander Is Pu 
on Market 
the na ket ) the (ity Machine 
Co Grand Ra ids M Ch : ma 
ch I s ce d Signe ) I 
sanding | polishing w It i 
iiso « l sed Mn thie ~ re 
metal t has been idapt t take 
Cart lara ictori« s < i 
5 the small shops su ilyinet 
S Ss, automobile body ders, ve 
R hicle makers, implement factories 
5 / il tal tral hg matte 
shops, et ir wherev finishing 
d polishing machine juired 
6 Che machine, wh ss A 
the accompanving illustra sg } 
ictio convenient tor t ito 
. ind has been designed Satety 
One of the principal safety features 
lies nthe tact that the machine 
SPRUE CUTTER PUNCHES AND REAMS s set up in such a w that there 
HOL!I \T ONI OPERATION are no overhead belts lr} machine 
does edging as well as line work. 
2, extending from the top to near the The table rolls on ball bearings, which 
bottom have one side flared slightly feature has been patented 
outward and sharpened These sharp By means of countershaft to take 
edges ream the hole as the tool is forced up the slack of the belt a flexible 
down and turned through the sand. tension to suit work is maintained 
When the tool is removed the sand core The machine has capacity to take 
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NO EXCAVATION OR PIT IS REQUIRED BUT 


} ] ne } 
VOrk in ( tn i sa ) ( ¢ ) 
72 as lt . take wort ig 

= } rh ] t 
oO ‘ 4 $ lig i | s 
=> , 
Oo the floo ylat  R- ncehes ngn gag 
, 4 ? 7 
r table \¢ bie) Cs if ) 
, ‘ lhiuctn t ) 14 nes 
’ } } 
Sa ] ig re t i) t 10 ws \ ‘ 
l « ised 
+ ] ] 
( table top COS ed 
| i vod strips tn ] . . 
teas —* * | , y . 
) aus t i it 
to drop tl kK ¢ ) ) 
, >») } 
’ t ~ ) ! es 
t Ca ( i) lm 
} , } 
vide OW < meg s equippe 
i id . ) val ) ! | ie | 
- _ | 
; i ] | | cle bt idl | 
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| ilso. be lyuste A 
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| 
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ZCs Lf i , -* 
wide by 42 es ' 
) 1+ 
j : i irTawe ) 
~ \ ’ i 
c ‘ S ait \ | 
re a r 2 5 ) 
closed, preventing the « e of h t 
or rises rom t ve I 
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| i » pa . | 
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rHE OVEN SETS ON THE FLO 
t ) gas ) and els ( 1a 
\mong the Ortant teatur 
¢ double susp S t rile 
g each drawer tront it t 
s Chis ub] mnectio t 
} liiferentia rolls 


1) I OF THI 
IMAI 


WATCH IS LAID 
PARTS 


O} 
OF A M rE 


¢ ] 7 lr 1\ ' 
y ind sw 
1] ] 
t i Lit »\ i¢ 
is s sa 
¢ ly 
> t iTa 
OSItIO The tro ru 
] 
{ eT 
) ~ xed s 1K 
) T Deni 4) t ¢ \ 
’ 1 
st Snows i 1s 
' sulated st vanels 
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1 17 m1: 
semiportabl istallations This unit 
, 1 , , . “4 
S ilsoO pDurit tor yrICK settings The 
oven requires » excavation or pijt 
' +} ; th larover Ir r 
is l Live Cast 0 l¢ iaTee ( awe 
1 
yvens, but can be set on the floor 
Various combinat 1s oOo! drawe 
he ghts iré provided to meet different 
Ps ~1 
isses oO! Work 
ry a Wy -7 
| nema > ty { WY ate Hiog 
i Lime JtUudy W atc ilaS 
° 


\n instrument which it is claimed 
combines all the advantages of the stop 
, , : , , 
watch, the time-study watch and _ the 
split-second cronograph lately has been 


} +} 


market by the Stein & 


Ellbogen Co., 31 North State 


placed on the 


street, 








Chicago. As shown in the illustration 
it is provided with a double hand ( 
permits the taking of two cl y 1 
lated operations at the ame tim 
comparative observation of two diff 
ent workmen or _ machines iF is 
f an interruption which migh iris 
trom one of many causes the wat 
shows not only the ne consumed betor 
the interruption, but the total n 
tted to the yperatio and th im It 
f waste time 
The dial is divided into decimal parts 
ot a minute instead of the usu 
onds i feature vn 1 Ss npl s 
putation In addition to these s 
visions gures of production per 
ised on the timing of the era 
marked at intervals of 0.02 of a minu 
ipart hus if in ypperation§ star d 
zt ind lasted 0.84 minut: T i 
would indicat n addition to this i 
forma that the peration was ben 
vert ied at the rate of 71.4 erati 
r ir. In many cases it pref ( 
ise the computation on ten opera 
vn 1 Case t ly _ ssa 
ve the decimal point one place 
to the rignt tr ! il dicated 
ri¢ han erly a this case 714 
The nstrument na 
to dispense with menta r pe i 
] iffording iuthent m i 
tim I tiie | 1 tion ) 
Fe era 
‘late >usSINe if it } 
Lreorge \\ kK le Ww ( - | ( (y 
d Thompson streets, N« Y orl 
rt 1! 1 ved de ) / g lat 
I pol shet su] l eq 
This cor \ s the suthorize-. 
feentene dinate bos . a 
e Mt ters Supply ¢ | 
Cast n rails were de ] ( 
} | h Coal & N it ( 


expensive 


























Trading in Kquipment Less Active 
Closing Week of the Past Month Marked Recession in Purchases and Inquiries 


Alike—Demand Awaits Developments in Business and 


Increase in Foundry Melt 





UGUST, which invariably isa quiet month ing 12 or 15 electric and hand-power cranes, six of 


which 
in the calendar of foundry equipment man- are jib cranes. While prices are still largely a matter of ‘ 
ufacturers, has shown no exceptional tend- negotiation, there appears to be a general firmer tendency. 


encies this year. Inquiry, which quickened 


. - . - - ) "cc - ) ch al 
during the last of July and the first weeks of the Dullness Apparent In Pittsburgh 


month, dropped away and sales again receded. ITTLE improvement in foundry equipment sales is 
Slight improvements in foundry operations still noted this month over last. Sales are comparatively 
continue to hold forth promise of better conditions few and especially in pouring equipment \ large inquiry 
in the late fall, and continued replacement and re-_ is out for miscellaneous foundry needs although no pour- 
pair business supports this assumption. The inter- ing equipment is involved. Among current sales is recorded 
State Car Co., Indianapolis, will construct a $25,000 a motor-driven mixer. The volume of flask sales show a 
foundry addition for which equipment will be re-_ slight increase in certain directions although the number 
quired. The Somers Metal Products Co., Mil- entailed still is comparatively low. Since the first of the 


waukee, is preparing to erect a building to house month prices of many lines of foundry equipment have 
a foundry and machine shop. The Ford Motor Co., been revised and in the case of emery grinders the reduc 


Detroit, again is inquiring for a small lot of mold- tion has amounted to 10 per cent. Generally, however, 
ing machines. The Fox Furnace Co., Elyria, t= buyers still are purchasing only what they need at once 
has not yet closed on a cupola and tumbling equip- and when orders are placed for any particular item im 


ment about which mention was made previously. mediate shipment must be guaranteed. Crane makers still 


report dullness and little live inquiry to command their 


East Ouiet But Hopeful 
'y XCEPT for buying for one new project, trading in the 


eastern foundry equipment market is routine in char- 


attention 


No Change In Chicago District 







acter. Small replacement orders comprise the bulk of bus: HILE most foundry equipment sellers find condi 
ness. Sellers assert that several sizable projects are con tions little changed from July, some bright spots 
templated, but continue to hold over, with few definite ind!- have appeared here and there. For the most part foundries 
cations of early action In the instance of the Campbell are operating little better than at any time during the 
Iron Foundry, Millville, N. J., ground is now being broken, summer, though general jobbing shops are busier. Those 


but thisis among the few in which actual construction has making standard lines have experienced no improvement 









been undertaken. However, manufacturers are more cheer- since manufacturers have stocks of castings not yet worked 
ful. and see in the general improvement in other lines up. As a result the increased melt of iron does not signify 
of industry, an early awakening in demand for foundry as much as appears on the surface \ molding machine 
equipment. The award of a heavy tonnage of cast iron manufacturer has booked orders for eight large machines 
segments for the proposed vehicular tunnel between New recently, in scattered lots. A seller of general equipment 
Jersey and Manhattan, on which action may develop next has found August much ahead of July and is operating at 
month, is expected to result in some substantial purchases about half capacity on orders. Small cranes have been 
of equipment Tentative inquiries have been issued by in heaviest demand according to the experience of this 
several of the larger foundries in the East, which are con firm, but other lines of equipment have not been as active 
templating bidding on this work, The American Brake- Supply houses find inquiry notably quickened the past few 
shoe & Foundry Co., Newark, N. J., is one concern which days, but not much actual business has followed as vet 


recently received figures on considerable equipment, includ Some export inquiry has been received 






IN mM 


Washington street, The Oshkosh Tractor (¢ Oshkosh, Wis.. 





West 


intends to erect n addition to its toundry. Indiar ipe lis pians the erection ol i foundry having plans prepared tor the erection of 


is 











a 





Millville, N a T he Simplex Iron & 7 1 ¢ Ltd.. 





yundry, 


















( shingt s ) roronto, 
' ntl ore rround fo } yn f pl t Int has heen ' ' j t nit 
erection of plant adcitions —_ itly ke groun r the erection ot a at ( “* ha ec in porate “ i capital stock 
Reedy F : ‘ building of $40,000, by James R. Raaf ihn Creighton 
} ‘ stock ot the Aeedy ‘oundry Bee = ' , 
The capital K Me The Oakley Valwe Co... Newark, N J., has and Frederick G. O'Briet 
Cl ri ntly was increased trom $/5,00 : . 
icago, rece i increased its ipit stock from $500,000 to The Union Bronze Co., Reading Pa has 
t e150 ee . ’ 
$ €550.000 been incorporated with a capital stock of $50,000 
> f. P ee , , rT : . 
The Anthracite Refractories Co., Blakely, Pa., Herman Odler $53 Broadway. Camden, by Peter A. Fritch, A. K. Fritch ar 1 Robert P 
is eer | ed ‘ 1 ipital stock ot N ] us had plans prepared tor the erection Fritch 
' ’ 1 oe) } ' , } 
$15 y D. J. I Isle« i thers oundry building, 60 x 100 feet The Mackin Sand & Refractories Co Lan- 
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been 1 capital 


incorporated wit! 
Jordan, J | 
Haas, and others 
Plow Co., London, QO., 
stock ot 


Kirwin, 


caster, O., has 
stock of $10,000, by H. ¢ Reese, 
J. A. Mackin, R. P 
Motor 
rporated with a capital 

0, by E H Daniels, P J 

R. Dunham and H. Plimell 
Newark, N. J., has 


ondon 


nerick, 


rhe Caloric Furnace ¢ 
bee 1 rporated wit capital stock ot $100, 
0 O. H. Cushbwa, W. H. Demarest, and 
rhe I tive Traction Motors Cor Buttfalo 
has bee cor] ited wit! capit stock of 


LD) ssal and others 

The Albert Russel & Sons Co., Newburyport, 
Mas ron founder, has ‘ itract f{ 
the Iding I t t I Ne I 2 
i t ct il ( B st 


r i « ‘1 i ipit 
>6 wage 1 t i tactt 
I s and I rato 
‘ \ W S Cox. |} street 
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